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The Electrochemical Society 


Fiftieth Anniversary 
One Hundred and First Meeting 


oreo 


Sunday through Thursday 
May 4, 5, 6, 7, and 8, 1952 


CONDENSED TECHNICAL PROGRAM 


Electric Insulation (Abstracts 1-26) 
Tuesday morning, May 6—9:00 A.M.-12:30 P.M. 
(Ballroom Foyer) 
Tuesday afternoon, May 6—2:00 P.M.-5:00 P.M. 
(Ballroom Foyer) 
Wednesday morning, May 7—9:00 A.M.-12:30 P.M. 
(Ballroom Foyer) 
Wednesday afternoon, May 7—2:00 P.M.-5:30 P.M. 
(Ballroom) 
Thursday morning, May 8—9:00 A.M.-12:30 P.M. 
(Ballroom) 
Thursday afternoon, May 8—2:00 P.M.-5:30 P.M. 
(Ballroom) 


Electronics—Instrumentation (Abstracts 27-33) 


Wednesday morning, May 7—9:00 A.M.- 12:30 P.M. 
(Ballroom) 


Electronics—Luminescence (Abstracts 34-55) 
Monday morning, May 5—9:15 A.M.-12:30 P.M. 
(Ballroom) 
Monday afternoon, May 5—2:00 P.M.-5:00 P.M. 
(Ballroom) 
Tuesday morning, May 6—9:00 A.M.-12:30 P.M. 
(Ballroom) 
Tuesday afternoon, May 6—2:00 P.M.-5:00 P.M. 
(Ballroom) 


Electronics—Rare Metals (Abstracts 56-67) 

Wednesday morning, May 7—9:00 A.M.-12:30 P.M. 
(Betsy Ross Room) 

Wednesday afternoon, May 7—2:00 P.M.-5:30 P.M. 
(Betsy Ross Room) 
Thursday morning and afternoon, May 8—See joint pro- 
gram with Electrothermic Division (Betsy Ross Room) 


1 





Electronics—Screen Application (Abstracts 68-71) 


Wednesday afternoon, May 7—2:00 P.M.-5:00 P.M. 
(Harrison Laboratory, 
University of Pennsylvania) 
(To attend Wednesday afternoon session on Screen Appli- 
cation, take car 13 or 42 west-bound on Walnut Street 
at Ninth to Harrison Laboratory at 34th and Spruce 
Streets. Session will be held in the Lecture Theatre. 
Returning, take car 42 east-bound on Spruce Street to 
hotel at Ninth and Chestnut Streets. This trip requires 
15 to 20 minutes.) 


Electrothermics—Rare Metals Joint Session 
(Abstracts 72-76) 
Thursday morning, May 8—9:00 A.M.-12:30 P.M. 
(Betsy Ross Room) 
Thursday afternoon, May 8—2:00 P.M.-5:30 P.M. | 
(Betsy Ross Room) 
Theoretical Electrochemistry (Abstracts 77-125) 
Monday morning, May 5—9:15 A.M.-12:30 P.M. 
(Ballroom Foyer) 


Monday afternoon, May 5—2:00 P.M.-5:00 P.M. 
(Betsy Ross Room) 


Monday evening, May 5—8:00 P.M. There will be a spe- 
cial Round Table on “Teaching of Electrochemistry.” 
(Ballroom) 


Tuesday morning, May 6—9:00 A.M.-12:30 P.M. 
(Betsy Ross Room) 


Tuesday afternoon, May 6—2:00 P.M.-5:00 P.M. 
(Betsy Ross Room) 


Wednesday afternoon, May 7—2:00 P.M.-5:30 P.M. 
(Ballroom Foyer) 


Thursday morning, May 8—9:(0 A.M.-12:30 P.M. 
(Ballroom Foyer) 


Thursday afternoon, May 5—2:00 P.M.-5:30 P.M. 
(Ballroom Foyer) 


GENERAL INFORMATION 


Conveution Headquarters will be at the Ben- 
jamix. Franklin Hotel, Ninth and Chestnut 
St.eets, Philadelphia, Pennsylvania. The regis- 


tration desk will be located in the Benjamin ’ 


Franklin Room. 

Rates for rooms will be: single room $5.50 to 
$8.50; double bedroom $8.50 to $11.50; twin 
bedroom $12.00 to $14.00; parlor suite $20.00; 
two connecting bedrooms with connecting bath 
$20.00. 

Requests for room reservations should be 
made to Reservation Department, Benjamin 
Franklin Hotel, Ninth and Chestnut Streets, 
Philadelphia, Pennsylvania. 
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REGISTRATION 


The registration desk, located in the Benjamin 
Franklin Room, will be open Sunday evening, 
May 4, from 7:30 P.M. to 10:00 P.M., and all 
day Monday through Thursday. 


The registration fees are: 


Members....$7.00 Students ....................$2.00 
Ladies........ $3.00 Other Nonmembers....$9.00 


If a nonmember fills out an application blank 
and pays his first year’s dues, the difference be- 
tween the nonmember and the member registra- 
tion fee will be applied to his dues, if he is 
elected. 


ROUND TABLE ON TEACHING 
OF ELECTROCHEMISTRY 


There will be a special round table on ‘‘Teach- 
ing of Electrochemistry’? on Monday, May 5, in 
the Ballroom at 8:00 P.M. 


LUNCHEONS AND )DINNERS 
Tuesday Luncheon and Annual Business Meeting 


The Society luncheon will be held at 12:30 
P.M. in the Ballroom, at which time Dr. William 
P. Harbeson, John Welsh Centennial Professor 
of History and English Literature, University of 
Pennsylvania, will speak on: ‘For the Things 
That Do Not Fade.”’ Immediately following the 
luncheon, the annual business meeting of the 
Society will be held. 


Tuesday Evening Reception and Banquet 


A reception for President and Mrs. Ralph 
Hunter will be held at 6:30 P.M. in the Betsy 
Ross Room, followed by a banquet in the Crystal 
Ballroom, when the founders and past presidents 
of The Electrochemical Society will be honored. 
Dr. Lawrence Addicks will speak on behalf of 
the founder members, and the presidential ad- 
dress will be delivered by President Hunter. Fol- 
lowing the formal portion of the program, there 
will be community singing. 


Wednesday Buffet and Supper 
A buffet supper will be served at 7:00 P.M. 
in the Crystal Ballroom. An evening of entertain- 
ment has been planned by the Philadelphia Local 
Committee. 


PLANT TRIP TO AMERICAN TELEPHONE 
AND TELEGRAPH Co. 

On Wednesday afternoon, May 7th, there will 
be a conducted tour of the long distance facili- 
ties of the American Telephone and Telegraph 
Company in the new toll switching center in Phil- 


3 















































adelphia. Here the most recent key-pulse au- 
tomatic exchange system will be shown, as well 
as radio and television monitoring, and manual 
long distance operation. 


Due to security regulations enforced in most 
plants, a complete program of plant trips could 
not be scheduled. However, individual trips may 
be arranged through Mr. Milton P. Barba. Make 
all arrangements for these special trips at the 
registration desk. 


LADIES’ PROGRAM 


Monday morning — Kaffee Klatsch at 11:30 
A.M. in the Betsy Ross Room. (Complimentary) 


Monday afternoon—The ladies will be divided 
into small groups and conducted on guided tours 
of points of interest, including the stores, in an 
informal manner. 


Monday evening—Canasta tournament at 8:00 
P.M. in the Betsy Ross Room. (Complimentary) 


Tuesday morning and afternoon—Further vis- 
its to the points of interest in Philadelphia guided 
by the local ladies. 


Tuesday noon—lIt is hoped that the ladies will 
attend the General Luncheon at 12:30 P.M. since 
the speaker is one that would be of interest to 
them. ($3.00) 


Tuesday evening—Reception and banquet at 
6:30 P.M. ($7.00) 


Wednesday morning—At 11:00 A.M. leave by 
bus for Huntington Valley Country Club. Follow- 
ing the luncheon, Mrs. Blanche Scarlet Phelps 
will give an address on flower arrangements. The 
group will then leave by bus for Bryn Athyn 
Cathedral. Please sign up for this trip, at the 
registration desk, by Tuesday noon. (Complimen- 
tary) 


Wednesday evening—Buffet supper and enter- 
tainment at 6:30 P.M. ($6.00) 


LUNCHEONS AND BUSINESS MEETINGS 
OF DIVISIONS 


Theoretical Electrochemistry Division — will 
hold a luncheon on Monday, May 5bth, at 12:30 
P.M. in the Ballroom. 


Electronics Division—will hold a luncheon and 
business meeting on Wednesday, May 7th, at 
12:30 P.M. in the Ballroom. 


Electrothermic Division—will hold a luncheon 
and business meeting on Thursday, May 8th, at 
12:30 P.M. in the Ballroom. 
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BOARD AND COMMITTEE MEETINGS 


Sunday, 10:00 A.M.—Meeting of the Ways and 
Means Committee in the Independence Room. 


Sunday, 1:30 P.M.—Meeting of the Board of 
Directors in the Betsy Ross Room. 


Monday, 2:00 P.M.—Meeting of the Local Sec- 
tion Advisory Committee in the Independence 
Room. 


Monday, 5:00 P.M.—Meeting of the Editorial 
Staff in the Independence Room. 


Tuesday, 9:30'A.M.—Meeting of the Member- 
ship Committee in the Independence Room. 


Tuesday, 3:30 P.M.—Meeting of the Sustain- 
ing Membership Committee in the Independence 
Room. 


The Independence Room is available for com- 
mittee meetings Monday through Thursday. Any 
committee desiring to utilize this space should 
make a reservation at the registration desk. 








COST OF VARIOUS FUNCTIONS 
(other than registration) 


Division Luncheons ................. , $3.00 
Tuesday Society Luncheon............................$3.00 
Tuesday Reception and Banquet................. $7.00 
Wednesday Buffet Supper............................$6.00 


REPRINTS 


Copies of the February, March, April, and May 
issues of the JOURNAL of The Electrochemical 
Society containing some of the papers presented 
will be available at the registration desk. The 
price of single copies of the JOURNAL is $1.00 
to members and $1.25 to nonmembers. Also, ex- 
tended abstracts of papers presented at the Elec- 
tronics sessions will be available at the registra- 
tion desk at the price of $1.50. 


DISCUSSION 


There wili be no recordings made of oral dis- 
cussions. Those contributing to the discussion of 
a paper and desiring their remarks published 
will be supplied with a printed form on which 
any discussion may be written. These forms 
should be given to the Secretary-Treasurer of the 
Division at the end of the session. The discussion 
will then be referred to the authors for reply. 
Written discussion will be accepted up to two 
months following publication of any article in 
the JOURNAL. 

A discussion section is published semiannually 
in the JOURNAL. 




















































MEETING ROOM SCHEDULE 
Meetings Rengey Tuesday Wednesday Thursday 
A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. 
Electric 
Insulation A A A € GC ..& 
Electronics— 
Instrumentation Cc 
Luminescence C C C C 
Rare Metals BB 2 UB eB 
Screen Appli- 
cation D 
Electrothermics B* B* 
Theoretical Elec- 
trochemistry A B B B A A A 
Teaching of 
Electrochemistry C7 


A—Meeting will be held in Ballroom Foyer. 

B—Meeting will be held in Betsy Ross Room. 

C—Meeting will be held in Ballroom. 

D—Meeting will be held in Harrison Laboratory 
of University of Pennsylvania. (To attend 
Wednesday afternoon session on Screen Ap- 
plication take car 13 or 42 west-bound on 
Wainut Street at Ninth to Harrison Labora- 
tory at 34th and Spruce Streets. Session will 
be held in the Lecture Theatre. Returning, 
take car 42 east-bound on Spruce Street to 
hotel at Ninth and Chestnut Streets. This 
trip requires 15 to 20 minutes.) 





* Joint Session of Rare Metals—Electrothermics. 
} This round table will be held at 8:00 P.M. 


Technical Program 


Monday, May 5, 1952 


9:00 A.M.—Formal Opening of the Fiftieth An- 
niversary Convention with Introduction by 
General Chairman Hiram S. Lukens, and re- 
sponse by President R. M. Hunter. (Ballroom 
Foyer) 


ELECTRIC INSULATION 


Tuesday, May 6, 1952 


The Chemical and Physical Properties 
of Dielectrics 
with John J. Chapman presiding 


(BALLROOM FOYER) 
9:00 A.M.—‘A Revised Theory of Dielectrics” 
by Franklin H. Branin, Jr., University of Cali- 


fornia, Los Alamos Scientific Laboratory, Los 
Alamos, N. Mex. (Abstract No. 1) 
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ELECTRIC INSULATION (cont’d.) 


9:45 A.M.—*“The Electrical Properties of Paper 
Made from Ceramic Fibers’ by Thomas D. 
Callinan and R. T. Lucas, Naval Research Lab- 
oratory, Washington, D. C. (Abstract No. 2) 

10:30 “A.M.—“Oxidative Degradation of Poly- 
vinylformal, II. The Gas Phase” by Harold C. 
Beachell and Leonard Cutler, University of 
Delaware, Department of Chemistry, Newark, 
Del. (Abstract No. 3) 

11:15 A.M.—*“A Study of the Properties of the 
Residual Water in Highly Desiccated Amor- 
phous Solids’”’ by Walter A. Patrick, Depart- 
ment of Chemistry, The Johns Hopkins Uni- 
versity, Baltimore, Md. (Abstract No. 4) 


12:30 P.M.—Society Luncheon and Annual Busi- 
ness Meeting in the Ballroom. 


Electric Insulation (cont’d.) 
Wire and Cable Insulants 
with J. Robert Bukey presiding 


(BALLROOM FOYER) 


2:00 P.M.—‘“‘The Manufacture and Properties of 
Cable Paper’’ by De Loss Kahl, Jr., Merrimac 
Paper Company, New York, N. Y. 

(Abstract No. 5) 

2:45 P.M—*“Film Formation on Metals in Hy- 
drocarbons”’ by A. Gemant, The Detroit Edi- 
son Company, Detroit, Mich. 

(Abstract No. 6) 

3:30 P.M.—‘The Electrical Properties and Ap- 
plications of Fibrous Glass’’ by Kenneth E. 
Lydic, Electrical Products Development Lab- 
oratory, Owens-Corning Fiberglas Corpora- 
tion, Ashton, R. I. (Abstract No. 7) 

4:15 P.M.—‘“The Manufacture and Processing 
of Mica Paper for Use in Electric Insulation’”’ 
by R. L. Griffeth and E. R. Younglove, Mica 
Insulator Company, Schenectady, N. Y. 

(Abstract No. 8) 


Wednesday, May 7, 1952 


Electric Insulation (cont’d.) 
The Manufacture of Plastics for the Electrical 
Insulation Trade 
with J. Robert Bukey presiding 


(BALLROOM FOYER) 


9:00 A.M.—‘The Part Some Plastics Play in the 
Electrical Industry”’ by F. J. MacRae, Plastics 
Division, Dow Chemical Company, Midland, 
Mich. (Abstract No. 9) 


” 
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ELECTRIC INSULATION (cont’d.) 


9:30 A.M.—‘The Role of Fillers in the Manu- 


facture of Vinyl Insulation” by E. W. Schwartz, 
Southern Clays, Inc., New York, N. Y. 
(Abstract No. 10) 


10:00 A.M.-—‘‘The Role of Plasticizer Yin the 


Manufacture of Vinyl Insulation’? by George 
R. Buchanan, Monsanto Chemical Company, 
Springfield, Mass. (Abstract No. 11) 


10:30 A.M.—‘“Dynamic Electrical and Mechani- 


cal Behavior of Polymeric Systems”? by Edwin 
R. Fitzgerald, University of Wisconsin, Madi- 
son, Wis. (Abstract No. 12) 


11:15 A.M.—‘Manufacture and Uses of Silicone 


wv 


bo 


9: 


9: 


Fibers” by V. A. Wente, Naval Research Lab- 
oratory, Washington, D.C. (Abstract No. 13) 


Electric Insulation (cont’d.) 
The Electrical Properties of Plastics 
with Leon L. Deer presiding 


(BALLROOM) 


:00 P.M.—-“‘Effect of Chemical Structure on the 


Electrical Properties of Synthetic, Organic, 
Solid Insulating Materials’? by Henry M. Rich- 
ardson, DeBell and Richardson, Inc., Spring- 
field, Mass. (Abstract No. 14) 


745 P.M.—‘“A New Class of Synthetic Fabrics 


for Insulating Uses” by Arthur C. Wrotnowski, 
American Felt Company, Glenville, Conn. 
(Abstract No. 15) 


730 P.M.—‘“The Testing of Molded Dielectrics” 


by A. L. Coats and Carl Pomeroy, Scintilla 
Magneto Division, Bendix Aviation Corpora- 
tion, Sidney, N. Y. (Abstract No. 16) 


215 P.M.—‘‘The Use of the Epoxy Type Resins 


as a Dielectric’ by Paul L. Hedrick, Minnesota 
Mining and Manufacturing Company, St. Paul, 
Minn. (Abstract No. 17) 


Thursday, May 8, 1952 


Electric Insulation (cont’d.) 
The Evaluation of Dielectrics 
with Leon L. Deer presiding 


(BALLROOM) 


00 A.M.—‘‘Apparatus for Developing Electric 
Breakdown Voltages at High Frequencies” by 
Louis J. Frisco, Institute for Co-operative Re- 
search, The Johns Hopkins University, Balti- 
more, Md. (Abstract No. 18) 
30 A.M.—‘‘The Electric Strength of Sulfur 
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ELECTRONICS—INSTRUMENTATION 
Hexafluoride at Radio Frequencies” by John 
W. Gibson and C. Frank Miller, Department of 
Electrical Engineering, The Johns Hopkins 
University, Baltimore, Md. (Abstract No. 19) 


10:00 A.M.—*“‘Tracking of Plastics Under Low 


Power Electrical Discharges’? by Murray Oly- 
phant, Princeton University, Princeton, N. J. 
(Abstract No. 20) 


10:30 A.M.—“The Shrinkage of Molded Plastics” 


by Harry M. Neben, American Phenolic Cor- 
poration, Chicago, III. (Abstract No. 21) 


11:15 A.M.—‘“‘The Effect of Humidity Upon the 


Insulation Resistance of Alkyd Molding Com- 
pounds” by M. H. Bigelow and P. E. Nowicki, 
Plaskon Division, Libby Owens Ford Company, 
Toledo, Ohio. (Abstract No. 22) 


Electric Insulation (cont’d.) 
The Manufacture and Properties of Electrical 
Condensers and Impregnants 
with Ralph A. Ruscetta presiding 


(BALLROOM) 


2:00 P.M. — “Internal Junction Capacitance 


Standards” by John A. Connor, Leeds & North- 
rup, Philadelphia, Pa. (Abstract No. 23) 


2:45 P.M.—*‘ Fluorinated Liquids for Dielectric 


Applications” by N. M. Bashara, Central Re- 

search Department, Minnesota Mining and 

Manufacturing Company, St. Paul, Minn. 
(Abstract No. 24) 


3:30 P.M.—‘Distribution of Conductivity Within 


the Dielectric Film on Aluminum” by J. E. 
Lilienfeld and Charles Miller, Power Conden- 
ser and Electronics Corporation, Washington, 
D.C. (Abstract No. 25) 


4:15 P.M.—‘Tantalum Capacitors” by L. W. 


Foster, Capacitor Department, General Elec- 
tric Company, Hudson Falls, N. Y. 
(Abstract No. 26) 


ELECTRONICS—INSTRUMENTATION 


Wednesday, May 7, 1952 


with R. H. Cherry presiding 
(BALLROOM) 
9:00 A.M.—Introductory Remarks by R. H. 
Cherry. 


9:05 A.M.—*“An Automatic Titrator Using Elec- 
trolytically Generated Reagents” by W. N. 
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ELECTRONICS—LUMINESCENCE 
Carson, Jr., General Electric Company, Nucle- 
onics Department, Hanford Works, Richland, 
Wash. (Abstract No. 27) 


9:35 A.M.—*“Coulometric Acidimetry and Alka- 
limetry” by Donald D. DeFord, Donald T. 
Hooker, James M. Thoburn, and James N. 
Pitts, Northwestern University, Evanston, Il. 

(Abstract No. 28) 

10:05 A.M.—*‘An Electrolysis Instrument for 
Continuously Recording the Concentration of 
Dilute Chlorine Water” by Edgar L. Eckfeldt, 
William E. Proctor, and George A. Perley, 
Leeds & Northrup Company, Philadelphia, Pa. 

(Abstract No. 29) 

10:35 A.M.—‘“‘High Frequency Titration and 
Dielectric Measurement with a New Instru- 
ment”? by Robert R. Austin, Beckman Instru- 
ments, Inc., South Pasadena, Calif. 

(Abstract No. 30) 

11:05 A.M.—*Stabilized pH Indicator’’ by W. R. 
Clark and G. A. Perley, Leeds & Northrup 
Company, Philadelphia, Pa. (Abstract No. 31) 


11:35 A.M. — “Electroadsorption Analysis by 
Transitory Time Measurements” iy Lucien 
Gierst and André Juliard, University of Brus- 
sels, Brussels, Belgium. (Abstract No. 32) 


12:05 P.M.—‘“The Operating Characteristics of 
the Leeds & Northrup Type E Electrochemo- 
graph” by C. E. Bricker and W..C. Cooper, 
Department of Chemistry, Princeton Univer- 
sity, Princeton, N. J. (Abstract No. 33) 


12:30 P.M.—Electronics Division Luncheon and 
Business Meeting in the Ballroom. 


ELECTRONICS—LUMINESCENCE 


Monday, May 5, 1952 
with Roland Ward presiding 
(BALLROOM) 


9:15 A.M.—Introductory Remarks. 


9:20 A.M.—Keynote Address, “The Nature of 
Fluorescent Centers and Traps in Zinc Sulfide 
Phosphors” by H. A. Klasens, Philips Research 
Laboratories, Eindhoven, The Netherlands. 


10:00 A.M.—*‘Multiple Emission Bands in Zinc- 
Cadmium Sulfide Phosphors” by G. R. Fonda, 
E. B. Fehr, A. I. Friedman, and F. J. Studer, 
General Electric Company, Schenectady, N. Y. 

(Abstract No. 34) 
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ELECTRONICS—LUMINESCENCE (cont’d.) 


10:25 A.M.—*“Review of Trapping in Phosphors”’ 


by R. H. Bube, Radio Corporation of America, 
RCA Laboratories Division, Princeton, N. J. 
(Abstract No. 35) 


10:55 A.M.—*“Determination of Electron-Trap 


Distributions from Phosphorescence Decay 
Measurements” by G. M. Nazarian, Physics 
Laboratories, Sylvania Electric Products Inc., 
Kew Gardens, N.Y. (Abstract No. 36) 


11:25 A.M.—‘Some Properties of Zinc Sulfide 


Activated with Copper and Cobalt” by W. 
Hoogenstraaten and H. A. Klasens, Philips 
Research Laboratories, Eindhoven, The Neth- 
erlands. (Abstract No. 37) 


11:50 A.M.—‘“The Chemistry of Traps in Zinc 


iS) 


Sulfide Phosphors” by W. Hoogenstraaten, 
Philips Research Laboratories, Eindhoven, The 
Netherlands. (Abstract No. 38) 


Electronics—Luminescence (cont’d.) 
with Horace H. Homer presiding 


(BALLROOM) 


:00 P.M.—‘“A 2537 A Reflectometer for Fluo- 
rescent Lamp Phosphors” by John O. Aicher, 
Nela Lamp Works, General Electric Company, 
Cleveland, Ohio. (Abstract No. 39) 


:20 P.M.—*‘Cathodoluminescence Characteris- 
tics of Some Barium-Zinc-Silicate Phosphors 
with Manganese Activator’? by Simon Larach, 
Radio Corporation of America, RCA Labora- 
tories Division, Princeton, N. J. 

(Abstract No. 40) 
745 P.M—“The Optical Properties of Phos- 
phors and Their Quantum Efficiencies” by 
Shannon Jones and G. R. Fonda, General Eiec- 
tric Company, Schenectady, N. Y. 

(Abstract No. 41) 
:10 P.M.—“Intrinsic Efficiencies of Phosphors 
Under Cathode Ray Excitation” and “New 
Phosphors for Flying Spot Cathode Ray Tubes” 
by A. Bril and H. A. Klasens, Philips Research 
Laboratories, Eindhoven, The Netherlands. 

(Abstract Nos. 42 and 43) 

245 P.M.—‘‘Alkaline Earth Phosphate Phos- 
phors”’ by Keith H. Butler, Sylvania Electric 
Products Inc., Salem, Mass. 

(Abstract No. 44) 
710 P.M.—*“Zine Phosphate Silicates Activated 
by Manganese” by P. Zalm, Philips Research 
Laboratories, Eindhoven, The Netherlands. 

(Abstract No. 45) 


11 
























































ELECTRONICS—LUMINESCENCE (cont’d.) 
4:35 P.M.—“The Dependence of Luminescent Ef- 
ficiency on Activator Concentration,” ‘‘The Ef- 
fect of Concentration of Activator, of Temper- 
ature and of Flux on the Excitation and Emis- 
sion of CaO-.Bi Phosphors,” and ‘‘The Emission 
and Excitation Spectra of CaO Phosphors with 
Eleven Different Activators” by J. Ewles and 
N. Lee, Department of Physics, The University 
of Leeds, England. 

(Abstract Nos. 46, 47, and 48) 


Tuesday, May 6, 1952 


Electronics—Luminescence (cont’d.) 
with Arthur L. Smith presiding 


(BALLROOM) 


9:00 A.M.—*Electroluminescent Zinc Sulfide, I. 
Electrical Measurements” by C. W. Jerome 
and W. C. Gungle, Sylvania Electric Products 
Inc., Salem, Mass. (Abstract No. 49) 


9:20 A.M.—*Electroluminescent Zinc Sulfide, I. 
Optical Measurements” by J. F. Waymouth 
and C. W. Jerome, Sylvania Electric Products 
Inc., Salem, Mass. (Abstract No. 50) 


9:40 A.M.—*Electroluminescent Zinc Sulfide, III. 
Interpretation of Experimental Results” by J. 
F. Waymouth, Sylvania Electric Products Inc., 
Salem, Mass. (Abstract No. 51) 


10:05 A.M.—*Electroluminescence of Phosphors 
in Vacuo”’ by Luke Thorington, Research De- 
partment, Westinghouse Lamp Division, Bloom- 
field, N. J. (Abstract No. 52) 


10:30 A.M.—*The Effect, of Double Activation 
on the Dielectric Constant of Strontium Sulfide 
Phosphors” by W. Kiszenick and J. J. Dropkin, 
Polytechnic Institute of Brooklyn, Brooklyn, 
ks (Abstract No. 53) 

10:55 A.M.—*“The Dielectric Aspects of Electro- 
luminescence” by Laurence Burns, Sylvania 
Electric Products Inc., Salem, Mass. 

(Abstract No. 54) 

11:20 A.M.— ‘Energy Transfer in Sensitized 
Phosphors” by Th. P. J. Botden, Philips Re- 
search Laboratories, Eindhoven, The Nether- 
lands. (Abstract No. 55) 

12:30 P.M.—Society Luncheon and Annual Busi- 
ness Meeting in the Ballroom. 


Round Table 


2:00 P.M.-5:00 P.M.—Round-Table Discussion 
led by James H. Schulman. 
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ELECTRONICS—RARE METALS 






ELECTRONICS—RARE METALS 


Wednesday, May 7, 1952 


The Iodide Process for Metals 
with A. U. Seybolt presiding 


(BETSY ROSS ROOM) 










































9:00 A.M.—Introductory Remarks by D. M. 
Wroughton. 


9:10 A.M.—Keynote Address, “Our 50 Years’’ 
by John W. Marden, Westinghouse Lamp Com- 
pany, Bloomfield, N. J. 


9:30 A.M.—‘“‘Preparation of ‘Mischmetall’ by 
Thermal Reduction” by C. Decroly, J. Van Im- 
pe, and D. Tytgat, Department of Metallurgy 
and Electrochemistry, University of Brussels, 

| Brussels, Belgium. (Abstract No. 56) 


10:00 A.M.—*‘The Preparation and Properiies of 
Iodide Vanadium” by Julian W. Nash, Richard 
E. Durtschi, I. E. Campbell, and R. I. Jaffee, 
Battelle Memorial Institute, Columbus, Ohio. 

(Abstract No. 57) 


10:20 AM.—‘“The Properties of High-Purity 

Iodide Chromium” by Harry Goodwin, Robert 
i Gilbert, and C. M. Schwartz, Battelle Memorial 
| Institute, Columbus, Ohio. (Abstract No. 58) 


10:40 A.M.—*‘A Systematic Study of the Peposi- 
tion Process for Iodide Zirconium” by Z. M. 
Shapiro, Westinghouse Electric Corporation, 

Atomic Power Division, Pittsburgh, Pa. 

(Abstract No. 59) 


11:00 A.M.—*“The Hot-Wire Process for Zir- 
conium” by Robert B. Holden and Bernard 
Kopelman, Sylvania Electric Products Inc., 
Bayside, N. Y. (Abstract No. 60) 


11:20 A.M.—‘Factors Influencing the Rate of 
Deposition of Metals in the Van Arkel-de Boer 
Process” by C. E. Dryden, J. M. Blocher, Jr., 
and I. E. Campbell, Battelle Memorial Insti- 
tute, Columbus, Ohio. (Abstract No. 61) 


11:45 A.M.—‘“The Preparation of High-Purity 
Chromium from Chromous Iodide” by Robert 

i Gilbert, Harry Goodwin, John M. Blocher, Jr., 
j and I. E. Campbell, Battelle Memorial Insti- 
i tute, Columbus, Ohio. (Abstract No. 62) 


12:00 M.—Discussion on the Iodide Process. 






12:30 P.M.—Electronics Division Luncheon and 
Business Meeting in the Ballroom. 
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ELECTRONICS—SCREEN APPLICATION 


Electronics—Rare Metals (cont’d.) 
The Uncommon Metals 
with D. M. Wroughton presiding 


(BETSY ROSS ROOM) 


2:00 P.M.—‘“‘Zirconium Metal Powder” by Hol- 
ger C. Andersen and Lawrence H. Belz, Re- 
search and Development Laboratories, Foote 
Mineral Company, Berwyn, Pa. 

(Abstract No. 63) 


:30 P.M.—‘“The Recovery, Production, and Po- 
tential Uses of Gallium’’ by A. Paul Thompson 
and H. R. Harner, The Eagle-Picher Research 
Laboratories, Joplin, Mo. (Abstract No. 64) 


3:00 P.M.—‘‘Preparation of Yttrium and Some 
Heavy Rare Earth Metals”’ by F. H. Spedding 
and A. H. Daane, Institute for Atomic Re- 
search, Iowa State College, Ames, Iowa. 

(Abstract No. 65) 


3:30 P.M.—“Effect of Germanium on the Trans- 
formation of White to Gray Tin at Compara- 
tively Low Temperature” by R. R. Rogers and 
J. F. Fydell, Mines Branch, Department of 
Mines and Technical Surveys, Ottawa, Canada. 

(Abstract No. 66) 


4:00 P.M. — “Methods of Characterizing an 
Etched Surface’’ by I. Goldman, Physics Lab- 
oratories, Sylvania Electric Products Inc., Bay- 
side, N. Y. (Abstract No. 67) 


iM) 


ELECTRONICS—SCREEN APPLICATION 


Wednesday, May 7, 1952 


with A. E. Hardy presiding 
(HARRISON LABORATORY, UNIVERSITY 
OF PENNSYLVANIA) 

To attend Wednesday afternoon session on 
Screen Application, take car 13 or 42 west-bound 
on Walnut Street at Ninth to Harrison Labora- 
tory at 34th and Spruce Streets. Session will be 
held in the Lecture Theatre. Returning, take car 
42 east-bound on Spruce Street to hotel at Ninth 
and Chestnut Streets. This trip requires 15 to 
20 minutes. 


2:00 P.M.—lIntroductory Remarks. 


2:05 P.M.—*“Preliminary Investigation of the 
Cause and Reduction of Cross-Burning on 
20CP4 Cathode-Ray Tubes” by R. Granacki, 
Sarkes Tarzian, Inc., Chicago, III. 

(Abstract No. 68) 


14 








ELECTROTHERMICS—RARE METALS 


2:35 P.M.—*“‘Evaluation of Commercial Interior 
Coatings for Cathode-Ray Tubes” by D. T. 
Palumbo, Sylvania Electric Products Inc., 
Flushing, N. Y. (Abstract No. 69) 


3:05 P.M.—“‘Organic Impurities in Deionized 
Water and Their Elimination” by R. B. Sny- 
der, Rauland Corporation, Chicago, Ill. 

(Abstract No. 70) 


3:35 P.M.—‘“Streaming Potential Measurements 
and the Adhesion of Phosphors” by J. F. Hazel 
and George L. Schnable, University of Penn- 
sylvania, Philadelphia, Pa. (Abstract No. 71) 


4:20 P.M.—Demonstration of Streaming Poten- 
tial Equipment by J. F. Hazel, University of 
Pennsylvania, Philadelphia, Pa. 


Joint Session 


ELECTROTHERMICS—RARE METALS 
Thursday, May 8, 1952 


General Electrothermics 
with S. J. Sindeband presiding 


(BETSY ROSS ROOM) 


9:00 A.M.—‘“‘The Manufacture. of Boron” by G. 
H. Fetterley, Norton Company, Niagara Falls, 
Canada. (Abstract No. 72) 


9:30 A.M.—‘Uranium Sesquicarbide” by M. W. 
Mallett, A. F. Gerds, and D. A. Vaughan, 
Battelle Memorial Institute, Columbus, Ohio. 

(Abstract No. 73) 


10:00 A.M.—‘“The Uranium-Carbon System” by 
M. W. Mallett, A. F. Gerds, and H. R. Nelson, 
Battelle Memorial Institute, Columbus, Ohio. 

(Abstract No. 74) 


10:30 A.M.—*‘Radiation Pyrometry” by W. T. 
Gray, Leeds & Northrup Company, Philadel- 
phia 44, Pa. (Abstract No. 75) 


11:00 A.M.—*A Technique for Eliminating Cru- 
cibles in Heating and Melting of Metals’’ by D 
M. Wroughton and E. C. Okress, Westinghouse 
Electric Corporation, Bloomfield, N. J., and P. 
H. Brace, G. Comenetz, and J. C. R. Kelly, 
Westinghouse Electric Corporation, East Pitts- 
burgh, Pa. (Abstract No. 76) 


12:30 P.M.—Electrothermics Division Luncheon 
and Business Meeting in the Ballroom. 
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THEORETICAL ELECTROCHEMISTRY 


Electrothermics—Rare Metals (cont’d.) 


Round-Table Discussion 


Methods of Refractory Metal Melting 
with R. IL. Hadley, Chairman 
and R. M. Parke, Moderator 


(BETSY ROSS ROOM) 


2:00-5:30 P.M.—tThe session will be introduced 
by ten-minute talks by participants represent- 
ing groups engaged in research or production 
involving refractory metals. Talks will cover 
work in areas of interest to the individual, his 
view of the status of development of the re- 
fractory metal field and analysis of problems 
requiring solution. Discussion will follow. 


THEORETICAL ELECTROCHEMISTRY 
Monday, May 5, 1952 


Polarization 
with Walter J. Hamer presiding 


(BALLROOM FOYER) 


9:15 A.M.—Introductory Remarks. 

9:20 A.M.—‘“‘The Measurement of Capacity and 
Surface Area of Platinum Electrodes” by W. 
D. Robertson, Hammond Metallurgical Lab- 
oratory, Yale University, New Haven, Conn. 

(Abstract No. 77) 

9:50 A.M.—‘“Theory of Pseudo-Capacity and the 
Faradaic Admittance” by David C. Grahame, 
Department of Chemistry, Amherst College, 
Amherst, Mass. (Abstract No. 78) 


10:25 A.M.— ‘“Nonuniform Electrode Surfaces 
and Changes in Overvoltage with Time’ by 
W. Busing, Sterling Chemistry Laboratory, 
Yale University, New Haven, Conn., and W. 
Kauzmann, Frick Chemical Lab., Princeton 
University, Princeton, N. J. (Abstract No. 79) 

10:55 A.M.—‘“Polarization Phenomena at Two- 
fold Electrodes” by Erich Lange, Laboratory 
of Physical Chemistry, University of Erlangen, 
Erlangen, Germany. (Abstract No. 80) 

11:30 A.M.—‘“The Mechanism of Electrolytic 
Rectification’? by H. E. Haring, Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. 

(Abstract No. 81) 

12:00 M.—“‘Anodic Polarization Because of Elec- 
tron Deficiency’”’ by M. E. Straumanis, Univer- 
sity of Missouri, School of Mines and Metal- 
lurgy, Rolla, Mo. (Abstract No. 82) 
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THEORETICAL ELECTROCHEMISTRY 
(cont’d.) 


12:30 P.M.—Theoretical Electrochemistry Divi- 
sion Luncheon in the Ballroom. 




















































Polarization (cont’d.) 
with Walter J. Hamer presiding 


(BETSY ROSS ROOM) 


2:00 P.M.—*“Polarographic Study of the Kinetics 
of Irreversible Electrode Processes” by Paul 
Delahay, Department of Chemistry, Louisiana 
State University, Baton Rouge, La. 

(Abstract No. 83) 

2:25 P.M.—‘Hydrogen Overvoltage’”’ by George 
Dubpernell and Roberta Dubpernell, Nauga- 
tuck Chemical Division, United States Rub)er 
Yompany, Naugatuck, Conn. 

(Abstract No. 84) 

2:50 P.M.—‘‘Hydrogen Overvoltage of Bright 
Platinum” by Sigmund Schuldiner, Naval Re- 
search Laboratory, Washington, D. C. 

(Abstract No. 85) 
| 3:15 P.M.—“Hydrogen Overvoltage on Smooth 
| Platinum” by Ernest Yeager, T. S. Oey, and 
| Frank Hovorka, Western Reserve University, 

Cleveland, Ohio. (Abstract No. 86) 

| 3:40 P.M.—‘Kinetics of Ionic Recombination 

| and Implications in Hydrogen Overpotential 

Studies” by Paul Delahay, Department of 

Chemistry, Louisiana State University, Baton 

Rouge, La. (Abstract No. 87) 

4:00 P.M.—‘‘Mass Transfer in Electrode Proc- 

esses, I. Techniques of Measurement” by M. 

Eisenberg, C. W. Tobias, and C. R. Wilke, De- 

| partment of Chemistry and Chemical Engi- 

neering, University of California, Berkeley, 
Calif. (Abstract No. 88) 

4:25 P.M.—‘Mass Transfer in Electrode Proc- 
esses, II. Free Convection at Vertical Plane 
Electrodes” by M. Eisenberg, C. W. Tobias, 
and C. R. Wilke, Department of Chemistry 
and Chemical Engineering, University of Cali- 
fornia, Berkeley, Calif. (Abstract No. 89) 

8:00 P.M.—Special Round Table on “Teaching 
of Electrochemistry” (Ballroom). 


Tuesday, May 6, 1952 
Polarization (cont’d.) 
with Walter J. Hamer presiding 
(BETSY ROSS ROOM) 
9:00 AM.—‘“The A.C. Effects of Ultrasonic 


Waves on Polarized Gas Electrodes” by Ern- 
est Yeager, H. J. Dietrick, and Frank Hovorka, 
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THEORETICAL ELECTROCHEMISTRY 
(cont’d.) 

Department of Chemistry, Western Reserve 

University, Cleveland, Ohio. (Abstract No. 90) 


9:25 A.M.—‘Irreversible Phenomena at Carbon 
Cathodes Depolarized by Gaseous Oxygen” by 
M. G. Jacobson, Mine Safety Appliances Com- 
pany, Pittsburgh, Pa. (Abstract No. 91) 

9:50 A.M.—*“Polarization and the Thermody- 
namics of Irreversible Processes’”’ by Pierre 
Van Rysselberghe, Dept. of Chemistry, Univer- 
sity of Oregon, Eugene, Ore. (Abstract No. 92) 

10:15 A.M.—*Alternating Current Electrolysis”’ 
by A. Edward Remick, Wayne University, De- 
troit, Mich. (Abstract No. 93) 

10:40 A.M.—*“Usefulness of the Thermodynamic 
Interpretation of Polarization Curves”’ by Mar- 
cel Pourbaix, University of Brussels, Brussels, 
Belgium. (Abstract No. 94) 


11:05 A.M.—*Solubility and Diffusion of Hydro- 
gen as a Factor in its Overvoltage on Iron”’ 
by Arthur L. Pitman, Naval Research Labora- 
tory, Washington, D. C. (Abstract No. 95) 

11:30 A.M.—‘“Primary Current Distribution A- 
round Capillary Tips Used in the Measurement 
of Electrolytic Polarization’? by Sidney Bar- 
nartt, Westinghouse Research Laboratories, 
East Pittsburgh, Pa. (Abstract No. 96) 


11:55 A.M.—‘*Polarization Phenomena in Cor- 
rosion and Passivity of Iron in Aqueous Solu- 
tions”? by M. Cohen, National Research Coun- 
cil, Ottawa, Canada. (Abstract No. 97) 


12:30 P.M.—Society Luncheon and Annual Busi- 
ness Meeting in the Ballroom. 


Polarization (cont’d.) 
with Walter J. Hamer presiding 


(BETSY ROSS ROOM) 


2:00 P.M.—‘“‘Information Concerning the Mecha- 
nism of Electrode Reaction as Provided by 
Current Reversal” by A. L. Ferguson, Depart- 
ment of Chemistry, University of Michigan, 
Ann Arbor, Mich. (Abstract No. 98) 

2:25 P.M.—‘‘Anodic Formation of Coatings on 
Magnesium, Zinc, and Cadmium” by Kurt Hu- 
ber, Institute of Physical Chemistry, Univer- 
sity of Bern, Bern, Switzerland. 

(Abstract No. 99) 

2:55 P.M.—‘‘The Electrochemical Behavior of 
Aluminum, III. In Buffered and Alkaline Solu- 
tions of Potassium Ferricyanide and in Sodium 
Hydroxide” by J. V. Petrocelli, The Patent 
Button Company, Waterbury; Conn. 

(Abstract No. 100) 
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3:20 P.M.—*Electrochemical Polarization of Ti- 





THEORETICAL ELECTROCHEMISTRY 
(cont’d.) 


tanium in NaCl Solution” by Colby D. Hall, 
Jr., and Norman Hackerman, Department of 
Chemistry, University of Texas, Austin, Texas. 

(Abstract No. 101) 


3:45 P.M.—‘*'Measurement of the Corrosion Rate 


of a Metal from Its Polarizing Characteristics” 
by W. J. Schwerdtfeger and O. N. McDorman, 
National Bureau of Standards, Washington, 
D. C. : (Abstract No. 102) 


4:10 P.M.—‘“Polarization of Copper Anodes in 


Chloride Solutions” by J. H. Bartlett and L. P. 
Stephenson, University of Illinois, Urbana, Il. 
(Abstract No. 103) 


4:35 P.M.—‘“The Overvoltage Effects at the Cop- 


per Electrode” by Thor Rubin, The Ohio State 
University, Columbus, Ohio. 
(Abstract No. 104) 


Wednesday, May 7, 1952 


General Theoretical Session 
with Paul Fugassi presiding 


(BALLROOM FOYER) 


2:00 P.M.—‘“Standard States in Electrode Kin- 


etics” by André J. deBéthune, Boston College, 
Chestnut Hill, Mass. (Abstract No. 105) 


2:20 P.M. — “Thermogalvanic Potentials, II. 


Nickel in Neutral Nickel Sulfate Solution” by 
Dodd S. Carr and Charles F. Bonilla, The Johns 
Hopkins University, Baltimore, Md. 

(Abstract No. 106) 


2:40 P.M.—‘“On the Origin of the Thermoelec- 


tric Potential Between Semiconductors of Dif- 
ferent Impurity Levels and Semiconductors 
and Metals” by T. Forland and W. A. Weyl, 
Department of Mineral Technology, Pennsyl- 
vania State College, State College, Pa. 
(Abstract No. 107) 


3:00 P.M. — “Chronopolarography: A Law of 


Conductivity” by J. G. Barredo, University of 
Chicago, Chicago, Ill. (Abstract No. 108) 


3:30 P.M.—Round Table on Sign Convention 


with Norman Hackerman presiding. Panel 
members will be: H. H. Uhlig, Massachusetts 
Institute of Technology, Cambridge, Mass.; L. 
B. Rogers, Massachusetts Institute of Tech- 
nology, Cambridge, Mass.; André J. deBéthune, 
Boston College, Boston, Mass.; Pierre Van 
Rysselberghe, Department of Chemistry, Uni- 
versity of Oregon, Eugene, Ore. 
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THEORETICAL ELECTROCHEMISTRY 
(cont’d.) 


Thursday, May 8, 1952 


General Theoretical Session (cont’d.) 
with Paul Fugassi presiding 


(BALLROOM FOYER) 


9:00 A.M.—‘An Electrochemical Method for 
Oxygen Determination” by M. G. Jacobson, 
Mine Safety Appliances Company, Pittsburgh, 
Pa. (Abstract No. 109) 

9:25 A.M.—‘*Wet Type of Photovoltaic Cells: 
Classification; Mechanism on the Uncoated 
Electrode Type’? by A. B. Garrett, Wallace 
Copeland, Paul Clark, Otis Black, and John 
Bocher, Department of Chemistry, The Ohio 
State University, Columbus, Ohio. : 

(Abstract No. 110) 

9:50 A.M.—‘“The Nature of Passivity Films 
Formed on Iron by Solutions of Sodium Phos- 
phate’? by M. J. Pryor, F. Brown, and M. Co- 
hen, National Research Council, Ottawa, Can- 
ada. (Abstract No. 111) 


10:15 A.M.—*“Factors Affecting the Potential of 
the Silver-Silver Chloride Electrode” by D. N. 
Staicopoulos, H. J. Dietrick, and Frank Hovor- 
ka, Department of Chemistry, Western Reserve 
University, Cleveland, Ohio. 

(Abstract No. 112) 

10:40 A.M.—‘Some Properties of Stannous Sul- 
fate Solutions and Their Role in Electrodepo- 
sition of Tin, I. Solutions with Only Stannous 
Sulfate Present”? by C. A. Discher, Rutgers 
University, College of Pharmacy, Newark, N. 
J. (Abstract No. 113) 


11:05 A.M. — “Electrodeposition Behavior of 
Cadmium and Thallium at a Mercury Cathode” 
by L. B. Rogers and Charles Merritt, Jr., De- 
partment of Chemistry and Laboratory of Nu- 
clear Science and Engineering, Massachusetts 
Institute of Technology, Cambridge, Mass. 

(Abstract No. 114) 

11:30 A.M.—‘“Factors Affecting the Direct Cur- 
rent Resistance of Electrolytes” by D. Mac- 
Gillavry, Department of Chemical Engineer- 
ing, Columbia University, New York, N. Y. 

(Abstract No. 115) 

11:55 A.M.—‘“‘Ion Exchange Membranes in Elec- 
trolytic Processes’? by George W. Bodamer, Al- 
vin G. Winger, and Robert Kunin, The Rohm 
and Haas Company, Philadelphia, Pa. 

(Abstract No. 116) 

12:20 P.M.—‘“Membrane Potential of Ion-Ex- 

change Resins” by Sakae Tajima and Yujiro 
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THEORETICAL ELECTROCHEMISTRY 
(cont’d.) 


Kosaka, Department of Industrial Chemistry, 
Tokyo Metropolitan University, Tokyo, Japan. 
(Abstract No. 117) 


General Theoretical Session (cont’d.) 
(Conductivity and Electrolytes) 
with Walter J. Hamer presiding 


(BALLROOM FOYER) 


:00 P.M.—"Conductivity and Transference in 


Molten Salt Systems’’ by Frank E. W. Wet- 
more, Electrochemical Laboratory, University 
of Toronto, Toronto, Canada. 

(Abstract No. 118) 


:25 P.M.—“Electrical Conductance and Viscos- 


ity in Highly Concentrated Salt Solutions” by 
Ralph P. Seward, School of Chemistry and 
Physics, Pennsylvania State College, State Col- 
lege, Pa. (Abstract No. 119) 


:50 P.M.—‘“The Acid Dissociation of the Aquo 


Scandium Ions” by Martin Kilpatrick and Lew- 

is Pokras, Department of Chemistry, Illinois 

Institute of Technology, Chicago, IIl. 
(Abstract No. 120) 


715 P.M.—‘“The Acid Strengths of the Phenyl- 


acetic Acids” by Mary Kilpatrick and E. A. 

Fackenthal, Department of Chemistry, Illinois 

Institute of Technology, Chicago, IIl. 
(Abstract No. 121) 


:35 P.M.—*“Conductivities and Densities of the 


System Ammonium Chloride—Zinc Chloride— 
Methanol from —50° to 20°C” by L. R. Daw- 
son, P. G. Sears, G. P. Dinga, and H. K. Zim- 
merman, Jr., University of Kentucky, Lexing- 
ton, Ky. (Abstract No. 122) 


:55 P.M.—“Ion Association in 2-1 Salts in Meth- 


anol” by F. Muriel Sacks and Raymond M. 
Fuoss, Sterling Chemistry Laboratory, Yale 
University, New Haven, Conn. 

(Abstract No. 123) 


:20 P.M.—*“Electrically Conducting Films of 


Hydrolyzed Tin Chloride’? by Robert R. Rals- 
ton and Duncan C. Blanchard, Transformer 
and Allied Products Division Laboratory, Gen- 
eral Electric Company, Pittsfield, Mass. 
(Abstract No. 124) 


:55 P.M.—*‘The Electrical Conductance of Solu- 


tions of Cobalt (II) Nitrate Hexahydrate in 
Acetophenone at 25°C” by Charles C. Temple- 
ton and Kurt H. Stern, Exploration and Pro- 
duction Research Division, Shell Oil Company, 
Houston, Texas. (Abstract No. 125) 
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ABSTRACTS 


ELECTRIC INSULATION 


ABSTRACT 
NUMBER 


A REVISED THEORY OF DIELECTRICS 
Franklin H. Branin, Jr. 


HIS theory repudiates the classical ‘local 

field’? concept of molecular interaction in di- 
electrics as being inconsistent with the law of 
conservation of energy. Theoretical evidence will 
be presented in support of the interpretation 
of molecular interaction in terms of an increase 
in the effective polarizability and/or the effective 
orientability of the molecules. The consistency of 
this interpretation will be demonstrated by a de- 
seription of how the revised theory is applied in 
a variety of fields. 


ABSTRACT 
NUMBER 


THE ELECTRICAL PROPERTIES OF PAPER 
MADE FROM CERAMIC FIBERS 


Thomas D. Callinan and R. T. Lucas 


HE dielectric constant, dielectric loss and pow- 

er factors, insulation resistance, and dielectric 
strength of unimpregnated and impregnated pa- 
per made entirely from ceramic fibers are pre- 
sented. The mechanical properties of the var- 
nished papers, which can be prepared from the 
100 per cent ceramic sheet, are enumerated. The 
qualities of bentonite-ceramic fiber papers are 
discussed also. The results of fabricating the pa- 
per into oil impregnated condensers are given. 


ABSTRACT 
NUMBER 


OXIDATIVE DEGRADATION 
OF POLYVINYLFORMAL 


II. The Gas Phase 


Harold C. Beachell and Leonard Cutler 


N ORDER to develop the chemical changes tak- 
ing place in electrical insulation on air oxida- 
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tion of long standing, films have been examined 
by infrared and ultraviolet spectral methods. 

However, it is difficult to interpret many of the 
findings, and the work to be reported deals with 
an extension of this research in the gas phase 
over the film. It has been shown that the film 
tenaciously holds solvent, but once this has been 
thoroughly removed the oxidative degradation 
follows a relatively simple course and can be 
readily folowed by infrared analysis of the gas 
phase. 

The products of the oxidative degradation in 
the gas phase are analyzed and the rate at which 
they are produced discussed. 


ABSTRACT 
NUMBER 


A STUDY OF THE PROPERTIES OF THE 
RESIDUAL WATER IN HIGHLY DESIC.- 
CATED AMORPHOUS SOLIDS 


Walter A. Patrick 


T HAS been shown that purified silica gel will 
reversibly adsorb and desorb water vapor up 
to temperatures of 600°C. Materials heated above 
this temperature suffer structural changes which 
lead to irreversibilities. Silicas prepared by burn- 
ing silicon containing organic compounds in eith- 
er air or oxygen also retain water in varying 
amounts depending upon the temperature of ac- 
tivation. 

Electron microscopic studies together with 
B.E.T. adsorption measurements enable one to 
ascertain directly and indirectly the particle size 
or surface areas of the various silicas. 

Proof is offered that the properties of the 
above silicas are not directly related to the sur- 
face area, but depend rather upon pore size. 


ABSTRACT 
NUMBER 


THE MANUFACTURE AND PROPERTIES 
OF CABLE PAPER 


De Loss Kahl, Jr. 


HE manufacture and properties of cable paper 

are discussed in the light of the conflicting 
theories of impregnated paper behavior. The tech- 
niques for applying these papers according to 
present commercial practice are described. 
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ABSTRACT 
NUMBER 


FILM FORMATION ON METALS 
IN HYDROCARBONS 


A. Gemant 


STUDY of the fundamental reactions which 

take place between metals and insulating oils 
is presented. The complex effects arising from 
the presence of saits and additives are also dis- 
cussed. 


ABSTRACT 
NUMBER 


THE ELECTRICAL PROPERTIES AND 
APPLICATIONS OF FIBROUS GLASS 


Kenneth E. Lydic 


16-mm sound, color movie entitled ‘‘Watts 

in Glass’’ will be shown describing the em- 

ployment of fibrous glass in wire and cable appli- 

' cations. The use of the high temperature insulant 

in motors, generators, and transformers will be 
demonstrated. 


ABSTRACT 
NUMBER 


THE MANUFACTURE AND PROCESSING 
OF MICA PAPER FOR USE IN 
ELECTRIC INSULATION 


R. L. Griffeth and E. R. Younglove 


HE preparation of mica paper from muscovite 

is described. A standard Fourdrinier is em- 
ployed after the mica scrap has been chemically 
pulped. The electrical characteristics of fabri- 
cated sheets are enumerated and the application 
of the material to wires and cables described. 


ABSTRACT 
NUMBER 


THE PART SOME PLASTICS PLAY IN 
r THE ELECTRICAL INDUSTRY 
F. J. MacRae 


7 HE use of plastics in the electrical industry is 
not limited to dielectrics strictly so-called. Re- 
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sistance to moisture and mechanical strength per- 
mit their exploitation when moisture protection 
and lightness in weight are requirements. Many 
examples are given. 


CT 
“yumper 10 


THE ROLE OF FILLERS IN THE MANU- 
FACTURE OF VINYL INSULATION 


zB W. Schwartz 


HILE academic dielectric studies are usual- 

ly concerned with discreet chemical com- 
pounds, practice seldom is permitted such a lux- 
ury. The complex role of fillers in the manufac- 
ture of vinyl insulation is discussed together 
with their effects on electrical properties. 


é ACT 
" WUMEES ] l 


THE ROLE OF PLASTICIZER IN THE MAN- 
UFACTURE OF VINYL INSULATION 


George R. Buchanan 


N GENERAL, the commercial plastics are 
complex mixtures of materials, the ingredi- 
ents of which affect the electrical properties of 
the final product. The effect of mixtures of plas- 
ticizers on the mechanical and electrical prop- 
erties is discussed. 


“xomper 12 


DYNAMIC, ELECTRICAL, AND MECHANI- 
CAL BEHAVIOR OF POLYMERIC 
SYSTEMS 


Edwin R. Fitzgerald 


PPARATUS has been developed for measur- 
ing the complex dielectric constant of liq- 
uids, gels, and solids in the audio-frequency 
range at temperatures from —100° to 150°C. 
Apparatus has been designed also for measur- 
ing the complex dynamic shear modulus for gels 
and solids at comparable temperatures and fre- 
quencies. 
The variation of complex dielectric constant 
with frequency and temperature for polyvinyl 
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chloride combined with the solvent dimethyl 
thianthrene is given for concentrations of 0, 10, 
20, 40, 60, 80, and 100 per cent polyvinyl chlo- 
ride by volume. 

A comparison of the dynamic, mechanical, and 
the electrical behavior of the 10 per cent PVC 
concentration reveals that dispersion of both 
the dielectric constant or the elasticity and the 
dynamic rigidity occur in roughly the same 
temperature-frequency region. 


ABSTRACT 
‘NUMBER 13 


MANUFACTURE AND USES 
OF SILICONE FIBERS 


V. A. Wente 


METHOD for producing fibrous sheets from 

silicone resins has been developed at the 
Naval Research Laboratory. This process, which 
is also suitable for other plastic materials, is 
described together with some of the general 
properties of fine fibers. Irn the case of silicone 
papers, the advantages of a structure composed 
of matted fine filaments lie in high flexibility of 
the sheets and in the possibility of preparing 
matched-dielectric insulants by impregnation 
with silicone resin. Fiber diameters in the order 
of 1-5 microns are necessary to) mat down uni- 
formly, but the resins which yield fluid melts 
attenuate satisfactorily. 


ABSTRACT 
homann 14 


EFFECT OF CHEMICAL STRUCTURE ON 
THE ELECTRICAL PROPERTIES OF 
SYNTHETIC, ORGANIC, SOLID 
INSULATING MATERIALS 


Henry M. Richardson , 


INCE the relationship between the chemical 

structure of a practical insulating material 
and its electrical properties is in a quantitative 
way a very complex problem in which many 
variables are involved, we shall attempt to han- 
dle it only in a qualitative way, showing the va- 
rious factors which are involved, and indicating 
the effect of each. Likewise, the insulating ma- 
terials are seldom, if ever, pure unmodified com- 
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pounds and depend for their properties upon 
combinations of materials, and in their per- 
formance upon the environment in which they 
are placed. For purposes of simplicity and clar- 
ity, it is possible to treat the various compo- 
nents separately as follows: 


1. Inherent electrical properties of the syn- 
thetic resins. 


2. Properties of the added components and 
their effect upon the combination with the syn- 
thetic resins. These components include plasti- 
cizers, lubricants; stabilizers, fillers, emulsifiers, 
thickeners, solvents. 


3. The effect of moisture on electrical prop- 
erties. 


4. The effects of environment and aging. 
These include such things as oxidation, irradia- 
tion, hydrolysis, heat degradation, and weath- 
ering. 


The above factors manifest their effects in 
such electrical properties as dielectric constant, 
dissipation factor, surface and volume resistiv- 
ity, dielectric strength, and arc resistance. 


ABSTRACT 
NUMBER 15 


A NEW CLASS OF SYNTHETIC FABRICS 
FOR INSULATING USES 


Arthur C. Wrotnowski 


COMPLETE series of 100 per cent synthetic 

fiber bonded fabrics (identified as Windsor 
Felts) are now in development for application 
in the electrical insulating field. Certain blends 
appear to have interest as a base fabric for plas- 
tic laminates, battery separators, electrolyte ab- 
sorbent pads, electrical insulating fabrics, and 
as filter media in chemical equipment to with- 
stand corrosive gases or liquids. 


These fabrics are essentially blends of ther- 
moplastic binder fibers in combination with cer- 
tain synthetic fibers. In physical structure they 
are fibrous and nonwoven. Samples have been 
made with asbestos, fibrous glass, Dynel, Saran, 
Orlon, and Vinyon. 


Test results obtained on high-pressure phe- 
nolic laminates using these materials as a base 
fabric are given. 
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ABSTRACT 
numper 16 


THE TESTING OF MOLDED DIELECTRICS 


A. L. Coats and Carl Pomeroy 


| elacemenp tach gained in the production of ig- 
nition equipment, electrical connectors, and 
associated items indicates that certain tests are 
significant in predicting the performance of di- 
electric parts. It is our intention to discuss the 
methods and equipment used to conduct these 
tests and the interpretation of the results. 


ABSTRACT 
NUMBER 17 


THE USE OF THE EPOXY TYPE RESINS 
AS A DIELECTRIC 


Paul L. Hedrick 


se epoxy resins, specifically derivatives of 

epichlorhydrin and vis-phenol, are finding 
many uses in the electrical insulating field. A 
unique combination of properties makes them 
adaptable to the encapsulation or potting of 
many types of electrical components. 

These resins will be compared to the pol’- 
ester resins as regards physical, electrical, and 
chemical properties. Application techniques will 
be discussed, including a fairly comprehensive 
account on the use of fillers. Samples of various 
components insulated with the epoxy resins will 
be shown. 


ACT 
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APPARATUS FOR DEVELOPING ELECTRIC 
BREAKDOWN VOLTAGES AT HIGH 
FREQUENCIES 


Louis J. Frisco 


IGH-VOLTAGE appartus for use in the study 

of solid dielectrics in the frequency range 
from 60 cycles per second to 1800 megacycles is 
described briefly. The development of a 100 
megacycle breakdown cell is discussed fully. 
The geometry of the system, which is of prime 
importance at this frequency, presents special 
problems in the generation and measurement of 
high voltage. 
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THE ELECTRIC STRENGTH OF SULFUR 
HEXAFLUORIDE AT RADIO 
FREQUENCIES 


John W. Gibson and C. Frank Miller 


oo paper is a progress report on an investi- 
gation of the electrical breakdown charac- 
teristics of SF, under uniform fields in the fre- 
quency range 0-16 megacycles per second. Pre- 
vious investigators have shown that other elec- 
tronegative halogen gases have breakdown char- 
acteristics with are essentially independent of 
frequency, at least to a frequency of 8 mega- 
cycles per second. It is hoped that this investi- 
gation will provide more information on the 
role of negative ions in the radio frequency dis- 
charge. 
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TRACKING OF PLASTICS UNDER LOW 
POWER ELECTRICAL DISCHARGES 


Murray Olyphant 


, effects of typical testing variables on the 
order of arc resistance among various ma- 
terials are discussed and some attempt made to 
account for variations in and between materi- 
als. The results of studies of track initiation 
and propagation phenomena are described and 
illustrated, and differences between various ma- 
terials noted. Studies of tracking behavior un- 
der special conditions, including gases other 
than air, pulse discharges and radio frequency 
corona, are discussed. These studies revealed 
unexpected variations in tracking time and in 
the relative rank of materials. 


ae a 


THE SHRINKAGE OF MOLDED PLASTICS 


Harry M. Neben 


HE after-molding shrinkage of molded ther- 
mosetting plastic parts has long been a ma- 
jor problem with many manufacturers of plas- 
tic parts. This problem is aggravated when the 
parts are to fit precisely into some other piece, 
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and maintain that fit over long use and storage 
periods. This problem is even more aggravated 
when items of metal are molded into the ther- 
mosetting plastic, and must maintain their po- 
sition with age. 

This paper discusses the shrinkage problem 
of thermosetting plastics with aging as experi- 
enced by the American Phenolic Corporation; 
an accelerated method for aging the material 
so a measurement of shrinkage may be made; 
and the various shrinkage rates with age for sev- 
eral materials as used on electrical connectors. 


RAC 
“NUMBER 22 


THE EFFECT OF HUMIDITY UPON THE 
INSULATION RESISTANCE OF ALKYD 
MOLDING COMPOUNDS 


M. H. Bigelow and P. E. Nowicki 


HERE are a large number of plastics avail- 

able to the electrical engineer for considera- 
tion as dielectrics. Current electrical require- 
ments are much more rigorous than those of 
former years, consequently some of the older, 
well-established plastics fail to meet them. The 
property in which there is much interest at the 
present time is the behavior of insulation re- 
sistance with variations in humidity. 

Among the new plastics being tested for in- 
sulation resistance are the alkyd molding com- 
pounds. These compounds deteriorate slowly 
under high humidities due to the hydrolysis of 
the polyester linkages. By judicious choice of 
acids and glycols in the resin and by careful 
selection of the fillers used in the formulation 
of the molding compounds, the effect of humid- 
ity is drastically reduced. 


ao 


INTERNAL JUNCTION 
CAPACITANCE STANDARDS 


John A. Connor 


HE basic concepts of four-terminal resistance 
standards can be applied to air-capacitor de- 
sign and thereby nullify to a considerable de- 
gree the effects of residual series inductance 
when. parallel substitution measurements are 
made. The construction of such a capacitor en- 
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tails the use of two “high’’ terminals with an 
“internal-junction’’ enclosed by the accessible 
boundaries of the fabricated capacitor. 

It can be shown that the internal-junction 
capacitor can provide improved measurement 
accuracies for parallel substitution measure- 
ments. Specific examples show some practical 
cases to involve error reductions in ratios as 
high as ten to one. 


——) 


FLUORINATED LIQUIDS FOR 
DIELECTRIC APPLICATIONS 


N. M. Bashara 


LUORINATED liquids have been made which 

have applications as dielectric liquids, being 
nonflammable and nonexplosive. They are inert 
up to 500°C. Their dielectric strengths are high 
and they are able to withstand repeated high 
voltage breakdown. Dielectric constants and re- 
fractive indexes are among the lowest known; 
power factors and conductivities are also ex- 
tremely low over wide frequency and tempera- 
ture ranges. 


eee a5 


DISTRIBUTION OF CONDUCTIVITY 
WITHIN THE DIELECTRIC FILM 
ON ALUMINUM 


J. E. Lilienfeld and Charles Miller 


HE characteristics of the dielectric film itself 

are substantially linear to alternating cur- 
rent within the limits listed. Since these char- 
acteristics are linear, the electrolytic capacitor 
appears equivalent to the characteristic of: (a) 
the conventional model of an electrolytic con- 
denser film consisting of a capacity, which is 
determined by formation voltage, together with 
a high “leakage’’ ‘resistance in parallel with 
that capacity; and (b) another capacity which 
is not so determined, with a relatively lower re- 
sistance in parallel, and in series with the con- 
ventional model indicated in (a). 


It is concluded that: conductivity within the 
film is not homogeneously distributed through 
it; and assumption of an interface stratum is 
needed to render an adequate electrodynamic 
picture justifiable by a physicochemical concept. 
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TANTALUM CAPACITORS 
L. W. Foster 


HIS paper covers the background of the de- 

velopment of tantalytic capacitors and the 
use of tantalum metal in electrolytic ceracitors, 
both as sintered plugs and plain foil. 

Electrolytes of strong acids and neutral ma- 
terial and spacer materials of paper and in- 
organic composition in electrolytic capacitors 
are discussed. 

The electrochemist is challenged by the need 
to discover methods for measurement of purity 
of tantalum metal, methods to produce lower- 
cost tantalum metal, and also methods for fab- 
ricating tantalum foil at a low cost. 

The characteristics of tantalytic capacitors 
that have been developed are presented. 


ELECTRONICS—INSTRUMENTATION 


ABSTRACT 
NUMBER 27 


AN AUTOMATIC TITRATOR USING 
ELECTROLYTICALLY GENERATED 
REAGENTS 


W. N. Carson, Jr. 


N AUTOMATIC titrator, suitable for per- 

forming microtitrations, that uses reagents 
generated by electrolysis at constant current in 
special titration cells has been developed. A 
wide variety of end points can be used, and 
special circuits prevent overtitration, permit 
automatic pretitration, titration with fleeting 
end points, and titration with heated samples. 
The general and specific features of the circuits 
are discussed. 


aes a 


COULOMETRIC ACIDIMETRY 
AND ALKALIMETRY 


Donald D. DeFord, Donald T. Hooker, James 
M. Thoburn, and James N. Pitts 
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REVIOUS work done at Northwestern Uni- 

versity in the field of coulometric acidimetry 
and alkalimetry has been described in Anal. 
Chem., 23, 938, and 941 (1951). The present 
paper will describe further work in this field 
and will include references to cell design, cell 
resistance, electrolyte flow rates and concentra- 
tions, new current regulator circuits, new ter- 
minator circuits for automatic titrations, auto- 
matic recording of titration curves, continuous 
titrations, and direct-reading coulometers which 
can be used to replace the conventional constant 
current method of coulometry. 
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AN ELECTROLYSIS INSTRUMENT FOR 
CONTINUOUSLY RECORDING THE 
CONCENTRATION OF DILUTE 
CHLORINE WATER 


Edgar L. Eckfeldt, William E. Proctor, 
and George A. Perley 


HIS paper describes a new instrument for 

measuring continuously and automatically 
the free available chlorine content of water. The 
instrument depends upon a fundamental meth- 
od involving electrolysis, made to take place in 
an electrolytic cell inside the instrument. The 
instrument does not need a calibration with 
known concentrations of chlorine water, the 
reading being obtained from the fundamental 
measurements of current and sample flow-rate. 
The instrument is probably more reliable in 
general than the conventional methods of meas- 
suring chlorine in low concentrations. It is sim- 
ple to put in operation and requires very little 
maintenance. 


ABSTRACT 
NUMBER 


HIGH FREQUENCY TITRATION AND 
DIELECTRIC MEASUREMENT WITH 
A NEW INSTRUMENT 


Robert R. Austin 


NEW commercial instrument, which may be 
applied both to high frequency conducto- 
metric titrations and to the measurement of 
dielectric constants of nonelectrolytes, is de- 
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scribed. The theory of h-f conductometry and the 
design features of the instrument are discussed. 
Data are given for h-f conductometric titrations 
carried out at a frequency of about seven mega- 
eycles. Data for dielectric measurements on non- 
electrolytes are also given. Some applications of 
this instrument are presented. 


ABSTRACT 
NUMBER 31 


STABILIZED pH INDICATOR 
W. R. Clark and G. A. Perley 


HIS paper describes a d-c chopper type feed- 
back amplifier which provides exceptional 
stability of gain and zero. 


The d-c voltage arising at an electrode system 
is opposed by a d-c feedback voltage and the re- 
sultant is converted to a-c by a mechanical vi- 
brating chopper. The resulting 60-cycle voltage 
is amplified and then rectified by an electronic 
phase-sensitive converter. The resulting d-c vol- 
tage is used to supply the stabilizing feedback 
voltage and to operate the indicating meter. 

Data on a variety of pH and redox measure- 


ments indicate the wide applicability of this in- 
strument. 


ABSTRACT 
NUMBER 


ELECTROADSORPTION ANALYSIS BY 
TRANSITORY TIME MEASUREMENTS 


Lucien Gierst and André Juliard 


sera transitory time which follows the instant 
at which a d-c current of constant density is 
impressed through a semipolarizable electrode— 
during which the potential of this electrode re- 
mains practically constant—becomes abnormally 
long for certain critical values of current density. 


Substances which are adsorbed on the elec- 
trode cause a measurable reduction of the tran- 
sitory period so that the presence of traces of 
such substances can be easily detected with a 
convenient ‘‘transitometer.”’ 
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THE OPERATING CHARACTERISTICS 
OF THE LEEDS & NORTHRUP 
TYPE E ELECTROCHEMOGRAPH 


C. E. Bricker and W. C. Cooper 


HE general operating characteristics of the 

Leeds & Northrup Type E Electrochemograph 
will be discussed: The accuracy and reproducibil- 
ity in the determination of halfwave potentials, 
I, , and Jy,x, Will be emphasized. The value of a 
rapid recorder for following actual processes at 
the dropping electrode will be illustrated. The 
actual application of this instrument to the study 
of dropping amalgams, to some kinetics prob- 
lems, and to some adsorption problems will be 
discussed. 


ELECTRONICS—LUMINESCENCE 


ABSTRACT 
NUMBER 


MULTIPLE EMISSION BANDS IN ZINC 
CADMIUM SULFIDE PHOSPHORS 


G. R. Fonda, Edith B. Fehr, A. I. Friedman, 
and F, J. Studer 


NEXPECTED emission bands have been ob- 
served for ZnCdS:Ag high in cadmium. With 
high Ag, the main emission band under CR ex- 
citation at 10 kv appeared to be shifted to short- 
er wavelength on increase in current density. 
Under UV excitation at —196°C, the apparent 
shift was resolved into two emission bands, one 
of which corresponded to the new band that ap- 
peared under CR; the other, to the normal band 
of the unactivated phosphor. With low Ag, edge 
emission bands appeared; the normal type under 
high current density CR and a new type under 
UV at —196°C. 
ABSTRACT 35 
NUMBER 


REVIEW OF TRAPPING IN PHOSPHORS 


Richard H. Bube 


REVIEW of trapping phenomena in phos- 
phors is presented on the basis of experi- 
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ments of the author on phosphorescence decay 
curves, variation of luminescence emission dur- 
ing excitation as a function of temperature, glow 
curves, photoconductivity, and a detailed study of 
trap formation in zinc sulfide phosphors as a 
function of preparation temperature and the ad- 
dition of halide in the preparation. The hypoth- 
esis that most of the trapping centers in zinc 
sulfide are omission defects is the simplest pro- 
posal in agreement with present experiments. 


ABSTRACT 
NUMBER 


THE DETERMINATION OF ELECTRON- 
TRAP DISTRIBUTIONS FROM 
PHOSPHORESCENCE DECAY™ 

MEASUREMENTS 


G. M. Nazarian 


MATHEMATICAL method is described by 

means of which one can obtain the contin- 
uous energy-distribution of trapped electrons 
within a phosphor from an analytical fit of the 
observed phosphorescence decay curve. The meth- 
od has been applied to a zine sulfide phosphor 
and the continuous trap distribution responsible 
for the observed decay has been obtained. The 
results differ significantly from those which are 
obtained if one uses previous methods of inter- 
preting observed decay curves. 
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SOME PROPERTIES OF ZINC SULFIDE 
ACTIVATED WITH COPPER 
AND COBALT 


W. Hoogenstraaten and H. A. Klasens 


OME properties of ZnS-Cu-Co phosphors are , 

described, viz., the thermal glow, decay of 
fluorescence, temperature dependence, buildup, 
and light sum. 

Most of the experimental facts can be explained 
by a model, in which cobalt levels act both as 
electron traps and as acceptors for holes ejected 
thermally from copper centers. The possibility of 
excitation of electrons from traps to the conduc- 
tion band is introduced to explain the observed 
intensity dependence of the light sum. 
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ABSTRACT 
NUMBER 


THE CHEMISTRY OF TRAPS IN ZINC 
SULFIDE PHOSPHORS 


W. Hoogenstraaten 


HE influence of the chemical composition on 

the trap population in zinc sulfide phosphors is 
studied. It is found that the simplest systems, 
containing in the base material only the activa- 
tor and the coactivator—being the impurity need- 
ed to stabilize the activator in the lattice—have 
simple glow curves. Additional traps are caused 
by oxygen and the killers cobalt and nickel. For- 
mation of mixed crystals with CdS or ZnSe gen- 
erally results in a shifting of the glow curves to 
lower temperatures. 
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A 2537 A REFLECTOMETER FOR 
FLUORESCENT LAMP PHOSPHORS 


John O. Aicher 


N INSTRUMENT to determine the 2537 A re- 
flectance of dry phosphor samples is de- 
scribed. A ring lamp made of small quartz tub- 
ing with mercury pool electrodes is operated on 
a sign transformer at 18 ma. This source irradi- 
ates the sample at high intensity through a close 
fitting mask accurately defining sample size. A 
vacuum cadmium photocell in 9741 glass with its 
window enclosed by, but shielded from, the above 
lamp recognizes only 2537 A radiation reflected 
from the sample. 


ABSTRACT 
NUMBER 


CATHODOLUMINESCENCE CHARACTER- 
ISTICS OF SOME BARIUM-ZINC-SILICATE 
PHOSPHORS WITH MANGANESE 
ACTIVATOR 


Simon Larach 


PECTRAL distribution curves of cathode-ray- 
excited barium-zinc-silicate phosphors with 
manganese activator show the existence of blue, 
green, and red emission bands. The emission in- 
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tensity of different bands was found to vary both 
with host crystal proportions and manganese 
content. 


AC 
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THE OPTICAL PROPERTIES OF PHOS- 
PHORS AND THEIR QUANTUM 
EFFICIENCIES 


Shannon Jones and Gorton R. Fonda 


ELATIVE quantum efficiencies over useful 

emission bands have been determined on 
powder plaques excited by ultraviolet. The values 
are given in per cent of the efficiency of,magne- 
sium tungstate, which has a quantum conversion 
efficiency of absorbed 2537 A radiation approxi- 
mating 100 per cent. 

The efficiencies were computed from the re- 
flectances and the quantum yields of the phos- 
phors under constant ultraviolet excitation. Re- 
flectances, excitation, and emission spectra are 
presented for silicates, tungstates, and halophos- 
phates. 


ABSTRACT 
NUMBER 


INTRINSIC EFFICIENCIES OF PHOSPHORS 
UNDER CATHODE-RAY EXCITATION 


A. Bril and H. A. Klasens 


HE intrinsic efficiencies of phosphors and their 

voltage and temperature dependence were 
measured with cathode-ray excitation in a de- 
mountable tube (thick layer). 

Starting from a white fluorescent sulfide mix- 
ture with an efiiciency of 50 lpw, a nonaluminized 
television tube with this mixture has an efficiency 
of only 12 lpw at 10 kv. For optimal screen thick- 
ness only 30 per cent of the maximum efficiency 
is emitted to the glass-side, further losses due to’ 
settling (10%) and current saturation (10%). 


ABSTRACT 
NUMBER 


NEW PHOSPHORS FOR FLYING SPOT 
CATHODE-RAY TUBES 


A. Bril and H. A. Klasens 
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HE absolute efficiencies and decay rates of a 

great number of phosphors under cathode-ray 
excitation were determined. Ce activated phos- 
phors are the best for flying spot cathode-ray 
tubes used for black and white television. Of 
these phosphors 2Ca0O-Al,0,-SiO.-Ce was selected 
as the best phosphor. Bi-activated phosphors are 
suitable as a red component in flying spot cath- 
ode-ray tubes for color television. 


ABSTRACT 
NUMBER 


ALKALINE EARTH PHOSPHATE 
PHOSPHORS 


Keith H. Butler 


HE characteristics of several new phosphors, 
activated either by tin or by a combination of 
tin and manganese, are described. 


These are orthophosphates of calcium, stron- 
tium, and barium and their mixtures. With tin 
activation calcium phosphate gives either blue- 
green or red emission depending on crystal struc- 
ture of the matrix; pure strontium orthophos- 
phate emits in the long-wave ultraviolet; pure 
barium orthophosphate emits in the blue-violet. 

Introduction of manganese into the calcium or 
the mixed calcium-strontium phosphate gives red 
emission with the peak lying at 6500 A. Variable 
color can be obtained by varying the manganese 
content. 

The primary activator in these systems is tin 
dissolved in the matrix. Calcium tin phosphate 
has a color very close to 3500 A White and gives 
an efficiency of 45 Ipw in 40-watt lamps. It has 
outstandingly good color rendition and repre- 
sents an improvement over the phosphors now 
used in the deluxe line of lamps. 


a 


ZINC PHOSPHATE SILICATES 
ACTIVATED BY MANGANESE 


P. Zalm 


HE luminescent properties of the solid solu- 
tions formed by firing mixtures of ZnO, P,O,, 
SiO, activated by manganese have been investi- 
gated. As a result two phosphors have been found 
with interesting luminescent properties: (a) A 
product of the composition 3Zn0O-1P,0,-1Si0.- 
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0.03 Mn with a green or red luminescence (peaks 
at 5500 A and 6400 A, respectively), depending 
on the firing conditions. (b) A phosphor with the 
composition 2ZnO-1Si0,-0.03P.0,-0.05 Mn with 
its major peak at 6100 A and a second peak at 
5260 A (willemite peak). 


ABSTRACT 
NUMBER 


THE DEPENDENCE OF LUMINESCENT 
EFFICIENCY ON ACTIVATOR 
CONCENTRATION 


J. Ewles and N. Lee 


HE luminescent efficiency of two series of 

specially prepared calcium oxide phosphors ac- 
tivated with bismuth and with lead have been 
measured for varying concentration at 50°C 
and at —193°C. The theories of Ewles (1930) 
and of Johnson and Williams (1950) are dis- 
cussed. It is shown that the latter involves as- 
sumptions which are not in accord with experi- 
mental facts. Modification of Ewles’ theory of the 
large center by the consideration of the competi- 
tion in the luminescent processes of ‘‘structure 
centers,’ provided by thermal and mechanical 
strains and by lattice defects, leads to an expres- 
sion for the variation of luminescent efficiency 
with concentration of activator which agrees well 
with the experimental results of the authors and 
of other workers. 


TRACT 
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THE EFFECTS OF CONCENTRATION OF 
ACTIVATOR, OF TEMPERATURE, AND OF 
FLUX ON THE EXCITATION AND 
EMISSION OF CaO-Bi PHOSPHORS 


J. Ewles and N. Lee 


HE components of the sharply resolved ultra- 

violet band of CaO-Bi, where peak wave- 
length can be determined to +20 cm do not 
show any appreciable shift with concentration, 
flux, or temperature. The band is quenched at 
180°K and is replaced by a broad featureless 
band which increases in intensity up to 300°C 
and then decreases. The excitation spectra of 
CaO-Bi shows two peaks (at 2250 A and 3478 A) 
which show small shifts with temperatures (56 A 
to 75 A from —193°C to room temperature) and 
large change of relative intensity (3:1 at —193°C 
and 1:1 at room temperature). 
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The results together with the concept of a 
large luminescent center developed by Ewles in 
1930 suggest sharp energy levels which do not 
change appreciably with temperature, flux, or 
concentration of activator. 


ABSTRACT 
NUMBER 


EMISSION AND EXCITATION SPECTRA 
OF CaO PHOSPHORS WITH ELEVEN 
DIFFERENT ACTIVATORS 


J. Ewles and N. Lee 


ONDITIONS for preparing the phosphors are 

described together with the arrangements for 
obtaining the emission and excitation spectra 
photoelectrically. Both emission and excitation 
are characteristic of the activator, the excitation 
being very selective, with peaks of half widths of 
about 200 A, indicating that excitation is con- 
fined to the center. 

The need for a reducing atmosphere in the 
case of some activators (Sb, Cu, Mn, Sn) indi- 
cates that these function only in a lower valency 
state. The production of a luminescent CaO by 
heating very pure CaO in vacuo is described and 
discussed. 
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ELECTROLUMINESCENT ZINC SULFIDE 
I. Electrical Measurements 


C. W. Jerome and W. C. Gungle 


EASUREMENTS have been made of the elec- 

trical characteristics of electroluminescent 

phosphors suspended in various dielectrics as af- 
fected by voltage gradient and frequency. 


ie 


ELECTROLUMINESCENT ZINC SULFIDE 
II. Optical Measurements 


"J. F. Waymouth and C. W. Jerome 


7a optical absorption bands of various elec- 
troluminescent zinc sulfides have been meas- 
ured as well as the spectral emission curves, us- 
ing excitation either by 3650 A or by an alternat- 
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ing electrical field of various frequencies. The 
dependence of brightness on temperature has 
been determined over the range from —60°C to 
+98°C with electrical excitation. 





ABSTRACT 
NUMBER 5] 


ELECTROLUMINESCENT ZINC SULFIDE, 
Ill 


John F. Waymouth 


HE experimental data presented in the two 
preceding papers is interpreted in terms of a 
model based on the energy band theory of solids. 


d AC 
“NUMBER 92 


ELECTROLUMINESCENCE OF 
PHOSPHORS IN VACUO 


Luke Thorington 


ERTAIN phosphors which are nonelectrolu- 

minescent in cells of the type described by 
Destriau [Phil. Mag., 38, 700 (Oct. 1947)], and 
Payne [Jlluwm. Eng., 45, (11) 688 (Nov. 1950) ] 
have been found to electroluminesce brightly un- 
der high vacuum. The phenomenon is demon- 
strated to be a surface effect and in no way at- 
tributable to secondary excitation processes in- 
volving gas breakdown. The present study covers 
various effects of field strength and gas pressure 
on the electroluminescence of different phos- 
phors as well as observations on field-induced 
phosphorescence and associated phenomena. 
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THE EFFECT OF DOUBLE ACTIVATION 
ON THE DIELECTRIC CONSTANT OF 
STRONTIUM SULFIDE PHOSPHORS 


W. Kiszenick and J. J. Dropkin 


HE change in the dielectric constant and di- 
electric loss of SrS:200 gamma Eu under 
ultraviolet excitation has been measured from 
400 ke/sec to 10 me/sec and the effect of va- 
rious concentrations of a second activator, Sm, 
observed. The singly-activated phosphor shows 
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no anomalous dispersion. The dielectric constant 
changes decrease with increasing frequency and 
the loss changes increase with increasing fre- 
quency. Upon addition of traces of the second ac- 
tivator, the dielectric constant change was de- 
creased to about 1/30 of the original change. 


ABSTRACT 
NUMBER 


DIELECTRIC ASPECTS OF 
ELECTROLUMINESCENCE 


Lawrence Burns 


HIS paper presents a theoretical discussion of 
dielectric effects in solid electroluminescent 
crystals. 
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ENERGY TRANSFER IN SENSITIZED 
PHOSPHORS 


Th. P. J. Botden 


| acai transfer has been investigated in Ca.- 
(PO,).-Ce-Mn, Sr;(PO,).-Sn-Mn, Ca,P,0,.F- 
Sb-Mn, and Ca,P,0,-Sn-Mn. The ratio of quantum 
efficiencies of activator to sensitizer-fluorescence 
increases with increasing sensitizer and constant 
activator concentrations. The explanation is based 
on: (1) random distribution of sensitizer and ac- 
tivator ions; (2) transfer of energy by quantum- 
mechanical resonance, both directly from sensi- 
tizer to activator and via other sensitizers to an 
activator. The temperature dependence of sen- 
sitization has been explained with the theory of 
Mott and Seitz. 


ELECTRONICS—RARE METALS 


ABSTRACT 
NUMBER 56 


PREPARATION OF ‘“MISCHMETALL” 
BY THERMAL REDUCTION 
C. Decroly, J. Van Impe, and D. Tytgat 


METHOD of preparation of ‘“Mischmetall’’ 
by thermal reduction of mixed fluorides of 
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rare earths metals using calcium as reducing 
agent has been submitted to an experimental in- 
vestigation. Raw materials were ores from the 
Belgian Congo from which, by using well-known 
chemical methods, mixed oxides of rare earths 
were extracted. 

The preparation of the mixed fluorides was 
carried out in two steps. First double fiuorides 
of rare earths and ammonium were produced by 
reaction of the mixed oxides with ammonium bi- 
fluoride; then, the double fluorides were decom- 
posed by heating; ammonium fluoride being vola- 
tilized, the mixed fluorides can be easily recov- 
ered. 

The mixed fluorides were submitted to ther- 
mal reduction with calcium with addition of a 
small amount of iodine. The reaction is self-sup- 
porting and small ingots of ‘““Mischmetall’’ were 
obtained with a fairly good efficiency. 


ABSTRACT 
‘NUMBER 97 


THE PREPARATION AND PROPERTIES 
OF IODIDE VANADIUM 


Julian W. Nash, Richard E. Durtschi, 
I. E. Campbell, and R. I. Jaffee 


ASSIVE vanadium was prepared by thermal 
decomposition of vanadium iodides by a Van 
Arkel-modified de Boer technique. Iodide vana- 
dium is a soft metal of high ductility with a rela- 
tively high modulus of elasticity, capable of be- 
ing cold rolled to high reductions when sufficient- 
ly pure. Small amounts of impurities, chiefly oxy- 
gen and nitrogen, are very deleterious to ductil- 
ity, although their effect on hardness and 
strength is not marked. 


ABSTRACT 
NUMBER 


THE PROPERTIES OF HIGH-PURITY 
IODIDE CHROMIUM 


Harry Goodwin, Robert Gilbert, and C. M. Schwartz 


NDIVIDUAL crystals of high-purity chromium 
prepared by iodide decomposition could be de- 
formed at slow strain rates at room temperature 
without cracking. The maximum strain rate and 
maximum deformation without cracking in- 
creased as the purity of the metal was increased. 
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ABSTRACT 
NUMBER 


A SYSTEMATIC STUDY OF THE 
DEPOSITION PROCESS FOR 
IODIDE ZIRCONIUM 


Z. M. Shapiro 


HE results of a systematic study of the fac- 

tors influencing the deposition process for 
iodide zirconium are discussed. The factors stud- 
ied include filament temperature, bath tempera- 
ture, quantity of zirconium tetraiodide intro- 
duced, type and condition of the feed material, 
effect of the presence of hydrogen and inert gases 
in the deposition vessel, and the effect of delib- 
erately adding magnesium to the feed. In addi- 
tion, the temperatures of the various portions of 
the deposition vessel were measured during ac- 
tual deposition. Pressure measurements were 
made likewise. The convection and diffusion pat- 
tern in the vessel was studied by locating a piece 
of titanium in the zirconium feed bed and noting 
the distribution of the titanium in the zirconium 
crystal bar. 


Tacs 


THE HOT-WIRE PROCESS 
FOR ZIRCONIUM 


Robert B. Holden and Bernard Kopelman 


STUDY has been made of the thermal decom- 

position of gaseous zirconium tetraiodide on 
a hot surface. The experiments were so designed 
that the effects of interaction between zirconium 
tetraiodide molecules and the various decomposi- 
tion products were eliminated. From the data ob- 
tained it was possible to compute the probability 
that a zirconium tetraiodide molecule will decom- 
pose upon impinging once upon a hot surface in 
racuo, 


ABSTRACT 
NUMBER 61 


FACTORS INFLUENCING THE RATE 
OF DEPOSITION OF METALS IN 
THE VAN ARKEL-DE BOER PROCESS 


C. E. Dryden, J. M. Blocher, Jr., and I. E. Campbell 
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HE activity of the feed material plays the 
most important role in governing the rate of 
deposition of metals in the Van Arkel-de Boer 
iodide decomposition process. The rate of deposi- 
tion is essentially independent of filament diam- 
eter and is roughly proportional to filament 
length whether in single or multiple strands. 


ABSTRAC 
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THE PREPARATION OF HIGH-PURITY 
CHROMIUM FROM CHROMOUS IODIDE 


Robert Gilbert, Harry Goodwin, John M. Blocher, Jr., 
and I. E. Campbell 


HROMIUM metal with a total nonmetallic con- 

tent of less than 0.005 weight per cent was 
prepared by thermal decomposition of chromous 
iodide on a heated tungsten-filament, by a 
straight-flow process. The estimated purity of the 
metal was 99.99-+.. Iodide chromium prepared by 
the conventional Van Arkel-de Boer process con- 
tained as high as 0.015 weight per cent each of 
oxygen and nitrogen and was harder and less duc- 
tile than the purer chromium prepared by the 
straight-flow process. The deposits varied in uni- 
formity but in every case consisted of loosely- 
knit crystals. 


“umper 63 


ZIRCONIUM METAL POWDER 


Holger C. Andersen and Lawrence H. Belz 


IRCONIUM metal, in finely divided form, is 

used as a getter for residual gases, and as a’ 
pyrophoric element in photoflash bulbs and am- 
munition primers. Powder of sub-sieve particle 
size, which is very reactive, is made by calcium 
reduction of ZrO,. Less active powder is produced 
by grinding fused zirconium. The powders are 
very stable toward moisture and atmospheric ox- 
idation below the ignition temperature. Activity, 
as measured by ignition temperature, burning 
rate, and spark sensitivity is dependent on par- 
ticle size and surface area. 


46 





ABSTRACT 
NUMBER 64 


THE RECOVERY, PRODUCTION, AND 
POTENTIAL USES OF GALLIUM 


A. Paul Thompson and H. R. Harner 


ALLIUM, an ‘‘orphan”’ element in many ways, 

is as plenti*1] in the earth’s crust as lead, but 
is widely dissemi: ated. Only in the rare mineral 
germanite has it-been found to the extent of 0.1 
to 0.5 per cent. Consequently, major recovery is 
from metallurgical residues in which it has been 
concentrated. A working recovery process is de- 
scribed, with details of the electrowinning step. 
Properties and possible uses are discussed. 


a 


PREPARATION OF YTTRIUM AND SOME 
HEAVY RARE EARTH METALS 


F. H. Spedding and A. H. Daane 


TTRIUM, erbium, holmium, dysprosium, and 

other heavy rare earth metals have been pre- 
pared in the massive metallic state by reducing 
the rare earth halides with calcium in tantalum 
crucibles in an inert atmosphére. Yields have 
averaged over 98 per cent on al to 5 gram scale 
and over 99 per cent on a 10 to 35 gram scale. 
Some properties of some of these metals are 


given. 
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EFFECT OF GERMANIUM ON THE 

TRANSFORMATION OF WHITE TO 

GRAY TIN AT COMPARATIVELY 
LOW TEMPERATURE 


R. R. Rogers and J. F. Fydell 


T a comparatively low temperature, gray tin 
will appear on white tin when the latter (a) 

is in contact with elementary germanium, (/) 
contains a certain proportion of germanium in 
the form of an alloy, or (c) is in contact with 
solutions in which certain germanium compounds 
have been dissolved. Data also are presented re- 
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garding the rate of spread of gray tin on white 
tin castings and coatings containing various pro- 
portions of germanium. 


ABSTRACT 
NUMBER 67 


METHODS OF CHARACTERIZING 
AN ETCHED SURFACE 


I. Goldman 


NE phase of work on research on selenium 

rectifiers required development of a method 
of characterizing etched aluminum surfaces in 
order to control the etching process to assure 
satisfactory adhesion between pressed selenium 
and the base plate of the rectifier. Examination 
of the etched surfaces with a binocular micro- 
scope was the most efficacious method evolved. 
Discussions of other methods of characterization 
which were investigated are given including use 
of the Brush Surface Analyzer. A review of meth- 
ods of determining surface area is included. 


ELECTRONICS— 
SCREEN APPLICATION 


ACT 
“xumser 68 


PRELIMINARY INVESTIGATION OF THE 
CAUSE AND REDUCTION OF CROSS- 
BURNING ON 20CP4 CATHODE- 
RAY TUBES 


R. Granacki 


HE effect exerted by the gun, the phosphor, 

the type and size of raster, and the interior 
coating was investigated. An attempt was made 
to identify the type of particle causing the burn. 

The theory has been propounded that the coat- 
ed corners of the tube act as lenses and under 
operating conditions facilitate cross-burning. Evi- 
dence substantiating this view has been obtained 
by observing tubes in which the configuration of 
the interior coating was varied. 
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THE EVALUATION OF COMMERCIAL 
INTERIOR CONDUCTIVE COATINGS 
FOR CATHODE-RAY TUBES 


D. T. Palumbo 


HE effect of composition on the properties of 

commercial cathode-ray tube interior conduc- 
tive coatings has been investigated. Data are pre- 
sented for coatings diluted with water and potas- 
sium silicate showing the change in conductivity, 
abrasion resistance, viscosity, and coating weight 
per unit area with increasing dilution. The ef- 
fects of milling time are discussed for two of the 
five coatings tested. Criteria for the evaluation of 
the compositions for use in flow coating applica- 
tions are discussed. 


ABSTRAC 
‘NUMBER 70 


ORGANIC IMPURITIES IN DEIONIZED 
WATER, AND THEIR ELIMINATION 


R. B. Snyder 


= effect of various impurities, particularly 
organic and microbiological, in deionized wa- 
ter are discussed. Plankton results in slime 
growth in lines causing restricted flow and de- 
position as dirt and holes on the screen. Its de- 
composition products cause the water to be aero- 
phyllic, resulting in bubble retention and forma- 
tion of lines on tilting. Concentration of metals 
by metabolic pr cesses may cause blue and green 
spots. Methods of elimination are discussed. 


ABSTRAC 
numer 71 


STREAMING POTENTIAL MEASURE- 
MENTS AND THE ADHESION 
OF PHOSPHORS 


J. Fred Hazel and George L. Schnable 


TREAMING potential measurements were con- 
ducted to determine the effect of barium ace- 
tate on the zeta potentials of phosphor and glass 
surfaces in the presence of potassium silicate. 
The results were compared with previous data 
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for sodium sulfate as the addition agent. Al- 
though widely different concentrations were re- 
quired to reach the same low value of potential, 
the concentrations correspond to those which will 
give good adhesion of phosphor to glass. The 
mechanism of adhesion is discussed. 


ELECTROTHERMICS—RARE METALS 


ABSTRAC 
‘Numper 72 


THE MANUFACTURE OF BORON 
G. H. Fetterley 


ASSIVE crystalline boron of 97 per cent pu- 

rity was made on a small commercial scale 
by an adaptation of the hot-wire process. The 
boron deposited on a series of heated graphite 
rods from a mixture of hydrogen and boron tri- 
chloride. The net production rate for a furnace 
drawing 400-600 kw was about 0.6 lb/hr. 


ABSTRACT 
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URANIUM SESQUICARBIDE 
M. W. Mallett, A. F. Gerds, and D. A. Vaughan 


HE sesquicarbide of uranium, U.C,;, has been 

found to exist as a stable compound below 
about 1800°C. At higher temperatures, it decom- 
poses into UC and UC,. It has not been produced 
directly from the melt but only by heating a mix- 
ture of UC and UC, between 1250° and 1800°C. 
A slight amount of stressing, even as little as 
that incidental to handling a specimen, is neces- 
sary to initiate the reaction. An experimentally 
determined density of 12.7 g/cm’ agrees very well 
with a density of 12.88 g/cm’, calculated from 
x-ray data. The crystal structure of the compound 
had been found to be body-centered-cubic, having” 
a space group symmetry /43d and a unit-cell 
dimension of a, — 8.088 + 0.001 A. 


ABSTRACT 
NUMBER 74 
THE URANIUM-CARBON SYSTEM* 


M. W. Mallett, A. F. Gerds, and H. R. Nelson 
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N INVESTIGATION of the uranium-carbon 
system has been made and a constitutional 
diagram drawn on the basis of melting point, 
x-ray, and metallographic data. Three carbides of 
uranium have been detected and identified, UC, 
U.C,, and UC.. No compounds have been found 
containing a carbon content higher than that of 
UC,. UC and UC, are completely soluble in each 
other at elevated temperatures, forming a solid 
solution. The solid solution phase cannot be re- 
tained on cooling to room temperature in alloys 
containing between about 5.0 to 9.0 weight per 
cent carbon. A Widmanstatten type of precipita- 
tion takes place on cooling, leaving either UC 
precipitated in a UC, matrix or vice versa, de- 
pending on the carbon content of the alloy. In 
alloys containing above about 9.0 weight per cent 
total carbon, UC can quite effectively be retained 
in solid solution by quenching from temperatures 
above about 1800°C. 





} * Work done under Contract No. W-7405-eng-92 for the 
United States Atomic Energy Commission. 


ABSTRACT 
‘NUMBER 75 


RADIATION PYROMETRY 
W. T. Gray 


HE advantages of radiation pyrometry for 

temperature measurements in industry will be 
presented. Several new applications of a modern 
radiation pyrometer to laboratory and industrial 
problems will be discussed. These applications in 
the ceramic and metal fields result in tempera- 
ture measurements heretofore difficult or impos- 
sible to make. 


ABSTRACT 
NUMBER 76 


A TECHNIQUE FOR ELIMINATING 
CRUCIBLES IN HEATING AND 
MELTING OF METALS 


D. M. Wroughton, E. C. Okress, P. H. Brace, 
G. Comenetz, and J. C. R. Kelly 


N ORIGINAL method of. heating and melting 
metals without a crucible, by suspension in 
space with an electromagnetic field, is described. 
The required field was generated by applying 
high-frequency alternating current to two coaxial 
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coils connected in series opposition. Stable levita- 
tion and heating of various metals in the solid 
state was obtained between the coils in ithe vicin- 
ity of the common axis, both in air and in a 
vacuum. Weights levitated ranged up to 550 
grams. In air, some tens of grams of Al, Sn, and 
a brass were brought to melting and continued 
in levitation while in the liquid state. In a vacu- 
um, 10 grams of Al were successfully levitated 
molten. On the other hand, several attempts to 
levitate molten Ag, Ti, and 2 in a vacuum failed. 


A short movie film will be shown. 


THEORETICAL ELECTROCHEMISTRY 


A ACT 
‘NUMBER 77 


THE MEASUREMENT OF CAPACITY AND 
SURFACE AREA OF PLATINUM 
ELECTRODES 


W. D. Robertson 


LECTRODE capacity of platinum electrodes 

was measured in different electrolytes, using 
an impedance bridge. Capacity was determined 
as a function of polarizing voltage, concentration, 
and frequency. The demonstrated proportionality 
between capacity and electrode area was em- 
ployed to determine the area of platinized elec- 
trodes including platinum black. 


CT 
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THEORY OF PSEUDO-CAPACITY AND 
THE FARADAIC ADMITTANCE 


David C. Grahame 


ROM elementary considerations based upon 

Faraday’s laws there are derived a number of 
relations having to do with the pseudo-capacity,, 
or more generally with the faradaic admittance, 
of the interface between a metal and the solution 
of an electrolyte. It is shown that the capacity of 
the double layer is in parallel with the faradaic 
admittance under all circumstances and without 
regard to electrochemical theory. A method of 
relating the current to the voltage is given which 
does not assume the subsistence of electrochemi- 
cal equilibrium at the interface and is therefore 
valid in general. This method serves to identify 
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the quantities whose values are obtainable by 
measurements of the impedance of an interface. 
The diffusion equations relating the current to 
the concentration of electrochemically active sub- 
stances are set up and solved for the cases of 
primary interest. It is shown finally that hydro- 
gen atoms on a metal surface act as a negative 
catalyst for the electrochemical reduction of hy- 
dronium ions or water, and that this fact explains 
in a fairly satisfactory manner the anomalous 
factor of % in the Tafel equation for hydrogen 
overvoltage. 


ABSTRACT 
NUMBER 79 


NONUNIFORM ELECTRODE SURFACES 
AND CHANGES IN OVERVOLTAGE 
WITH TIME 


W. Busing and W. Kauzmann 


N EXPERIMENTAL study has been made of 

the changes in potential with time which ac- 
company the evolution of oxygen at a platinum 
anode in alkaline solutions. The changes have 
been studied both at constant current density and 
after a sudden increase or decrease in the current 
density. Most of the observed behavior can be 
understood if it is assumed that, as with most 
other catalysts, the electrode surface is nonuni- 
form and the current is carried by relatively few 
centers which may be deactivated (‘‘poisoned’’) 
and activated (‘“‘promoted’’) during electrolysis. 
A graphical method has been developed for deal- 
ing with such a nonuniformity. 


ABSTRACT 
NUMBER 


POLARIZATION PHENOMENA AT 
TWOFOLD ELECTRODES 


Erich Lange 


HE polarization of single electrodes with one 

electrode reaction, a, is discussed. The factors 
considered are: galvanic potential, ya; overpo- 
tential, Ava; and three fundamental overpoten- 
tials, activation, diffusion, and resistance. 

Twofold electrodes with two electrode reac- 
tions, a and #, are then considered. As examples, 
the systems AgCl/Ag*, Cl-, and Zn/ZnO/NaOH 
will be used along with more complicated elec- 
trode reactions. 
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ABSTRACT 81 


NUMBER 
THE MECHANISM OF ELECTROLYTIC 
RECTIFICATION 
H. E. Haring 


AN ELECTROCHEMICAL theory is proposed 
for rectification, as exemplified by the tan- 
talum (or aluminum) electrolytic rectifier and 
capacitor. A detailed consideration of the mecha- 
nism of formation of the oxide film which con- 
stitutes the rectification barrier leads to the con- 
clusion that this barrier consists of an electro- 
lytic polarization, in the form of a concentration 
gradient of excess metal ions, permanently fixed 
or “‘frozen”’ in position in an otherwise insulating 
matrix of electrolytically formed oxide. The phys- 
ical structure which has been described functions 
as (1) a current-blocking ionic space charge or 
(2) a current-passing electronic semiconductor, 
depending solely upon the direction of the ap- 
plied voltage. In other words, it rectifies. The 
movement of electrons only is required. An ex- 
planation for breakdown of the barrier at exces- 
sively high voltages is suggested. Perhaps this 
explanation may be applicable to dielectric break- 
down of other kinds. 
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ANODIC POLARIZATION BECAUSE 
OF ELECTRON DEFICIENCY 


M. E. Straumanis 


HE potential of an anode can be described by 

the equation ¢«’ = e« — x, — m. It is: «’— the 
measured anodic potential, e, — the normal equi- 
librium potential, 7.— the change in potential 
caused by polarization concentration, and r, — 
the change caused by the anodic current i, which 
produces an electron deficiency in the anode. The 
decrease in the électron concentration manifests 
as a more noble potential. It will be shown that 


, 
in the case of anodic dissolution z,' = e—ell -i— ki, 


u 

where i; is the limiting current which in the best 
case can be produced by the metal in the solid 
phase through the reaction Me — Me + ne, ¢,’ 
is the potential of the anode delivering the /,, and 
k_ is a constant. If i; is exceeded passivation 
starts. 

Anodic polarization curves obtained with elec- 
trodes made of single zine crystals show that the 


54 



























































slow process is the passage of Me from the 
metallic lattice into the solution. There is no pas- 
sivation known as ‘‘Bedeckungspassivitat.’’ 
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POLAROGRAPHIC STUDY OF THE 
KINETICS OF IRREVERSIBLE 
ELECTRODE PROCESSES 


Paul Delahay 


HE treatment of polarographic currents con- 

trolled by diffusion and by the fate of an 
heterogeneous reaction is briefly reviewed, and 
application is made to irreversible electrode proc- 
esses. Calculations of the free energy of activa- 
tion, the transfer coefficient, and the number of 
electrons involved in the activation step are pre- 
sented. The potentialities of this new method of 
studying electrode processes are illustrated by 
various examples invo!ving inorganic and organic 
substances. 


ABSTRACT 
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HYDROGEN OVERVOLTAGE 
George Dubpernell and Roberta Dubpernell 


T IS suggested that hydrogen overvoltage is 

not due to hydrogen at all, but to the electro- 
deposition of minute traces of alkali metals such 
as sodium. This is possible at low current den- 
sities due to the depolarizing effect of the metal 
of the cathode, and perhaps also to the forces of 
adsorption. 

It is shown that the back electromotive force 
of polarization corresponds closely to the elec- 
trode potentials of alkali metal alloys, whereas 
no electromotively active form of hydrogen has 
been identified which is capable of generating 
these high negative potentials. Specific data are 
given for mercury-sodium and lead-sodium al- 
loys, and it is pointed out that the metals with 
the highest cathodic overvoltage readily form al- 
loys with the alkali metals such as sodium. 


Measurements are reported with a Lucite Har- 
ing Cell, using sulfuric acid and water specially 
purified by distillation from iron stills, and main- 
tained out of contact with glass. A somewhat 
lower polarization was found with platinum elec- 
trodes at low current densities, which was dis- 
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tinctly increased by a small addition of sodium 
sulfate corresponding to an amount of sodium to 
be found due to the solution of glass. A larger 
addition of sodium ion had little effect. The Har- 
ing Cell does not appear satisfactory for the quan- 
titative measurement of -polarization or resist- 
ance, even when the measurements are made 
with a potentiometer instead of a high-resistance 
voltmeter. 

The history of the subject is reviewed, and it 
is shown that the new point of view is useful and 
agrees with observations in many fields. 
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HYDROGEN OVERVOLTAGE - 
OF BRIGHT PLATINUM 


Sigmund Schuldiner 


TECHNIQUE was used which allowed the 
confirmation of surface cleanliness of bright 
platinum electrodes during overvoltage measure- 
ments. 
As the current density was increased, three 
consecutive 7 vs. i relationships were observed. 
(1) »=a,+),i 
(2) »=—4,+ (0.026 + 0.0003) logi 
(3) » = 43+ (0.105 + 0.015) logi 
The current density at which the transition 
from (2) to (3) occurred was dependent on the 
rate at which hydrogen ion diffused into the dou- 
ble layer. The mechanism of hydrogen overvol- 
tage on platinum is discussed in view of these re- 
sults. 
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HYDROGEN OVERVOLTAGE 
ON SMOOTH PLATINUM* 


Ernest Yeager, T. S. Oey, and Frank Hovorka 


YDROGEN overvoltage has been measured on 
smooth platinum by means of an electronic 
commutator with extensive precautions to mini- 
mize impurities. For current densities from 1 to 
40 ma/cm’, the Tafel slope has been found to be 





* Werk partially supported by the Office of Naval Re- 
search under Contract No. N7 onr 47002, Project No. NR 
051 162. 
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approximately 0.028 in contrast to higher values 
reported previously by other workers. The over- 
voltage has been found to decay less than 1 mv 
during periods as long as 0.01 sec following in- 
terruption of the polarizing current. These re- 
sults support the catalytic atomic hydrogen com- 
bination theory of overvoltage. 
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KINETICS OF IONIC RECOMBINATION 
AND IMPLICATIONS IN HYDROGEN 
OVERPOTENTIAL STUDIES 


Paul Delahay 


HE rate of dissociation of water is calculated, 

and it is shown that this process is too slow to 
account for experimental current densities in the 
generation of hydrogen in neutral or alkaline 
solutions. Consequently, water is directly re- 
duced prior to dissociation. It is shown that over- 
potentials for the reduction of water differ from 
those for the reduction of hydronium ion. Impli- 
cations in the study of “hydrogen” overpotential 
are outlined. The results of the polarographic 
study of ionic recombination are briefly reviewed 
and compared with Onsager’s theory. 
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MASS TRANSFER IN ELECTRODE 
PROCESSES, I 


M. Eisenberg, C. W. Tobias, and C. R. Wilke 


HE “‘back’’ Luggin capillary method of elec- 

trode potential measurement has been studied 
in relation to its adaptability to polarization 
measurements. The interpretation of polarization 
values measured over surfaces of nonuniform 
current distribution is given consideration. 

Oscillographic measurements indicate that in 
certain cases concentration polarization can be 
measured after the current has been interrupted. 


, While the chemical polarization decays relatively 


rapidly, the decay of the concentration polariza- 
tion is slower, and can be extrapolated to its 
value prior to current interruption. 
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MASS TRANSFER IN ELECTRODE 
PROCESSES, II 


M. Eisenberg, C. W. Tobias, and C. R. Wilke 


IMITING currents were measured at vertical 

copper cathodes in CuSO,-H,.SO, . solutions. 
Cathodes of jto 3 in. height were mounted oppo- 
site a large vertical copper anode in a rectangular 
Lucite cell. A range of CuSO, concentrations of 
0.01 to 0.7 molar in approximately 1.5 molar 
H.SO, was covered. Limiting currents varied from 
0.4 to 100 ma/cm’. A general correlation is de- 
veloped on the basis of free convection mass 
transfer theory which permits prediction-of lim- 
iting currents for the conditions of the present 
study, and which is theoretically applicable to 
other systems. 


ABSTRACT 
NUMBER 


THE A. C. EFFECTS OF ULTRASONIC 
WAVES ON POLARIZED GAS 
ELECTRODES* 


Ernest Yeager, H. J. Dietrick, and Frank Hovorka 


HE alternating components produced by ultra- 

sonic waves in the potential of polarized gas 
electrodes have been measured with pulse tech- 
niques at frequencies from 200 to 1000 ke/sec. 
For a polarized hydrogen electrode, the effect is 
essentially independent of the base metal and the 
acoustical frequency for the range considered but, 
is dependent on electrolytic concentration, cur- 
rent density, and acoustical amplitude in a com- 
plex fashion. The experimental results are in- 
terpreted in terms of an equivalent electrical cir- 
cuit proposed to represent the electrode system. 
Acoustical applications of this effect are also con- 
sidered. 





* Work partially supported by the Office of Naval Re- 
search under Contract No. N7 onr 47002, Project No. NR 
051 162. 
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IRREVERSIBLE PHENOMENA AT 
CARBON CATHODES DEPOLARIZED 
BY GASEOUS OXYGEN 


M. G. Jacobson 


HE output of air-depolarized galvanic cells 

with carbon cathodes gradually decreases with 
time during operation. The usual explanation is 
that the electrolyte penetrates into the pores of 
the carbon. However, this is difficult to conciliate 
with the fact that the emf also decreases. Recent 
experiments have shown the important part 
which the formation of hydrogen peroxide at 
such cathodes plays; the penetration of this hy- 
drogen peroxide into the carbon pores may ac- 
count at least for some of the phenomena ob- 
served. Results of experiments to shed more light 
on these phenomena and conclusions from them 
will be presented. 


ABSTRAC 
‘NUMBER 92 


POLARIZATION AND THE THERMO- 
DYNAMICS OF IRREVERSIBLE 
PROCESS 


Pierre Van Rysselberghe 


(NO ABSTRACT RECEIVED) 


——s. 


ALTERNATING CURRENT 
ELECTROLYSIS 


A. Edward Remick 


TUDIES have been made of the alternating 

current characteristics of electrolytic cells con- 
taining one or both components of reversible re- 
dox systems such as ferrocyanide-ferricyanide in 
aqueous solutions using platinum electrodes. At- 
tention has been concentrated on measurements 
of polarization resistance and pseudo-capacitance 
as functions of current density, concentration, 
redox ratio, ionic strength, and frequency. Oscil- 
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lographic studies were also made. Most of the ob- 
servations have been theoretically interpreted on 
a qualitative basis. 


ABSTRACT 
NUMBER 


USEFULNESS OF THE THERMODYNAMIC 
INTERPRETATION OF POLARIZATION 
CURVES 


Marcel Pourbaix 


(NO ABSTRACT RECEIVED) 


a 8 


SOLUBILITY AND DIFFUSION OF 
HYDROGEN AS A FACTOR IN 
ITS OVERVOLTAGE ON IRON 


Arthur L. Pitman 


OME phenomena of hydrogen overvoltage may 
be interpreted through hydrogen solubility 
and diffusivity in or on the electrode. Calcula- 
tions utilize published data. The slow process on 
a smooth electrode may consist in surface diffu- 
sion of hydrogen atoms to catalytic centers. Cal- 
culated and actual slopes for Fe in alkaline elec- 
trolyte agree. For porous Fe electrodes the com- 
puted path for hydrogen through the metal is a 
reasonable fraction of particle diameter. For 
2N H.SO,, hydrogen overvoltage is an inverse 
function of hydrogen solubility in the electrode. 


ss 


PRIMARY CURRENT DISTRIBUTION 
AROUND CAPILLARY TIPS USED 
IN THE MEASUREMENT OF 
ELECTROLYTIC POLARIZATION 


Sidney Barnartt 


QUIPOTENTIALS have been mapped out be- 
tween the electrode and the tip of the Lug- 
gin-Haber capillary for the following arrange- 
ments: (@) capillary in front of the electrode; 
(bd) capillary behind a finite electrode having an 


60 



































icine ties 


seach ines int, 


inetd raider re hin rat bees 


sat ar ee iA L Tk hs te 


DIAPER itd dee en MERA oR Re RCL iC Nt hen BE ns OR AARC IO 

































insulated back; (¢) capillary through the back 
of the electrode and having its tip at the front 
surface. Arrangement (@) can be used for ac- 
curate measurements if the distance between the 
electrode and the capillary tip of radius ris 4r or 
more, and any appreciable JR drop subtracted. 
Arrangement (0b) is unsatisfactory because the 
current density varies over the surface of the 
electrode. With arrangement (c) the current den- 
sity is increased at the area nearest the capillary, 
hence the polarization measurement tends to be 
too high. 


ABSTRACT 
NUMBER 


POLARIZATION PHENOMENA IN 
CORROSION AND PASSIVITY OF 
IRON IN AQUEOUS SOLUTIONS 


M. Cohen 


HE potential of iron is discussed in terms of 

the reactions involved during the corresiun of 
iron. These are correlated with the potential ob- 
tained with iron in the passive condition. The 
measured potential is determined by the com- 
bined polarized potentials of the anodes and the 
cathodes and the resistance path. It is believed 
that a large part of the resistance is set up within 
the pores of the passive film and that this resist- 
ance is largely responsible for the high anodic 
polarization observed in the passive state. Effects 
of pH and solution composition are related to the 
above. 


—e 


INFORMATION CONCERNING THE 
MECHANISMS OF ELECTRODE REACTION 
AS PROVIDED BY CURRENT REVERSAL 


A. L. Ferguson 


T FIRST, statements will be made relative to 
the author’s concepts of “residual current,”’ 
“normal electrode potentials,’ and ‘“‘overvoltage,”’ 
based upon extensive researches with platinum 
electrodes in H.SO, solutions. 
The new work has to do with observations 
made upon the above type of cells during current 
reversal. A constant current is passed through 
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the cell until stable values are obtained at the 
electrodes; the current is then reversed and al- 
lowed to pass, in some instances until a stable 
value is obtained when it is again reversed, and 
in other instances it is reversed at some given 
time interval after the first reversal. Oscillograms 
are made showing the nature of the electrode 
potential-time relations during these operations. 
Through the use of timing dots and a knowledge 
of the current, it is possible to calculate the num- 
ber of coulombs involved in each of the various 
charge and discharge sections. Also, through the 
use of calibration lines on the films it is possible 
to learn the electrode potentials corresponding 
to the various transition stages. The information 
thus obtained materially assists in the interpre- 
tation of the various electrode processes. 


ABSTRACT 
NUMBER 


ANODIC FORMATION OF COATINGS 
ON MAGNESIUM, ZINC, AND 
CADMIUM 


Kurt Huber 


A REPORT is given of recent investigations of 

anodically formed coatings on magnesium, 
zinc, and cadmium in NaOH and Na.CO, solutions. 
The growth of the coatings was followed by 
means of x-ray and electron diffraction and elec- 
tron microscopy. 

It was found that the metal oxide was favored 
as initial product. Depending upon the relative 
magnitude of the solubility products, the coat- 
ings remained in the form of oxides or were con- 
verted into the respective hydroxides or carbon- 
ates. The semiconductance of the initial coatings 
was significant in determining the electrochemi- 
cal behavior of the electrodes. 


ot 


THE ELECTROCHEMICAL BEHAVIOR 
OF ALUMINUM, III 


J. V. Petrocelli 


STUDY has been made of the reactivity and 
polarization characteristics of pure alumi- 
num in buffered and alkaline solutions of potas- 
sium ferricyanide and in sodium hydroxide. Elec- 
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trode potentials, weight loss data, and polariza- 
tion curves are presented; it is shown that the 
reaction of aluminum with these electrolytes may 
be interpreted from an electrochemical point of 
view. The analysis of the polarization behavior is 
based on the theory of the ‘“‘mixed potential.’’ 


“xumser 10] 


ELECTROCHEMICAL POLARIZATION 
OF TITANIUM IN NaCl SOLUTION 


Colby D. Hall, Jr., and Norman Hackerman 


ATHODIC and anodic polarization curves for 

titanium in neutral NaCl solution were de- 
termined over the range 0.02 ya/cm’ to 0.01 
amp/cm’. At 1 ma/cm’* the hydrogen overvoltage 
was 0.84 volt and the oxygen overvoltage was 
0.96 volt. The Tafel slopes were 0.15 and 0.14, 
respectively. The anodic time-potential curves 
could be divided into 3 parts: (a) E increased 
linearly with time at a rate proportional to cur- 
rent density; (b) E was constant with time; (c) 
above 1 ma/cm, after some hours F increased 
rapidly to about +10 volts. Oxygen was evolved 
only during ()). During (c) a visible surface film 
formed and severe pitting occurred. 


“Numper 102 


MEASUREMENT OF THE CORROSION 
RATE OF A METAL FROM ITS 
POLARIZING CHARACTERISTICS 


W. J. Schwerdtfeger and O. N. McDorman 


N ELECTRICAL expression for the evaluation 
of corrosion rate, which has been confirmed 
only for the special case of single couples, is 
shown to apply generally to the corrosion of steel 
in soils and presumably in other aqueous media. 
From the relation between the potential of a cor- 
roding metal and appropriate values of cathodic 
and anodic polarizing current, the type of control 
of the corrosion rate is deduced. The signifi- 
cance of the slope of polarization curves with re- 
spect to corrosion rate is indicated. 
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POLARIZATION OF COPPER ANODES 
IN CHLORIDE SOLUTIONS 


J. H. Bartlett and L. P. Stephenson 


At A COPPER anode in HCl(aq) or KCl(aq), 
a resistive layer (CuCl?) is formed. Measure- 
ments were made of the resistance and of the 
anode potential during formation and removal of 
the layer. After supersaturation and subsequent 
precipitation, the resistance may overshoot. 
Rapid oscillations occur in KCl, in the range 
0.6 to 2.0 volts, and for this the external circuit 
resistance exceeds the layer resistance. - 
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THE OVERVOLTAGE EFFECTS AT 
THE COPPER ELECTRODE* 


Thor Rubin 


EASUREMENTS of the anodic overvoltage at 

the copper electrode have been made for 

current densities between 10~-° amp/cm’ and 10° 
amp/cm’. 

The data indicate, to a good approximation, a 
linear relationship between overvoltage and the 
square root of the current density. 

Exact solution of the diffusion differential 
equation in one dimension for the case where 
space change is important has been carried out. 
The resulting relationship between overvoltage 
and current density fitted the data determined, 


and had the form previously given, as one ap-' 


proximation. One of the assumptions necessary 
to get agreement between theoretical relation- 
ship and the data was that the distance the space 
change extended into the solution was independ- 
ent of current density. This distance was thus 
taken to be the thickness of the Stern layer at 
the metal-solution interface. 





* A Contribution from the Ohio State University Chemis- 
try Department. 


64 





































Ane nainon asa 


leh te Ginn GRE GRO at iit NG DE Cte eae Oe All NB a a ee enh eh 





ea chao. om aKa 


ecviiniehasbnace 


CP cei oat PE 


he th enc cE sn CAA ae ot aN OER A ROMANE AA NNT AAT Se SERRE CAB 


ABSTRACT 
NUMBER 


STANDARD STATES IN ELECTRODE 


KINETICS 


André J. deBéthune 
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N THE application of absolute rate theory to 

electrode kinetics, it is necessary to define 
carefully the standard states involved, including 
the standard state for the activated complex and 
the (arbitrarily chosen) zero of potential. The 
effect of the choice of standard states on the nu- 
merical values of the experimental parameters is 
discussed with examples. 


ABSTRAC 


THERMOGALVANIC POTENTIALS, II 


Dodd S. Carr* and Charles F. Bonilla; 


HERMOGALVANIC corrosion is a form of gal- 

vanic action in which metal dissolves from one 
surface and deposits on another as the result of 
a temperature difference between the two sur- 
faces. An appartus was constructed for measur- 
ing the thermogalvanic potential developed by 
carefully purified nickel powder in several con- 
centrations of neutral nickel sulfate solution un- 
der temperature differentials up to 100°C. 


Reproducible values of the thermodynamic po- 
tential were obtained, and were found to vary 
more or less linearly with temperature difference 
and exponentially with nickel concentration. The 
hotter nickel surface was always negative with 
respect to the colder surface, thus having a ten- 
dency to corrode anodically. Under average con- 
ditions the thermogalvanic potential developed 
was about 0.89 millivolt per °C. 


The standard potential of the nickel electrode 


was computed from 


isothermal 


measurements 


against a calomel electrode, and found to be ap- 
proximately — 0.232 volt on the normal hydrogen 


scale. 





*Present address: The International Nickel Co., Inc., 


Bayonne, N. J. 


“ ——— address: Columbia University, New York 27, 
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ON THE ORIGIN OF THE THERMO- 
ELECTRIC POTENTIAL BETWEEN 
SEMICONDUCTORS OF DIFFERENT 
IMPURITY LEVELS AND SEMI- 
CONDUCTORS AND METALS 


T. Férland and W. A. Weyl 


HE origin of the emf of thermocouples con- 

sisting either (a) of two semiconductors of 
the same type but different impurity levels or () 
of metals and semiconductors is discussed. The 
chemical approach to the problem offers an ex- 
planation for the sign of the electron flow which 
is opposite to that found in rectifiers of the same 
combination. Magnitude and sign of thermoelec- 
tric effects can be estimated from the chemical 
composition. This is exemplified for lead selenide, 
a substance which easily forms semiconductors of 
the N-and the P-type. 


“numer 108 


CHRONOPOLAROGRAPHY: 
A LAW OF CONDUCTIVITY 


J. G. Barredo 


TUDY of fast electrode reactions’ (by chrono- 

polarography) established the rate-determin- 
ing stages as (1) larger formation around the 
electrode and (2) the electrode reaction. (This 
reaction occurs within the condenser formed by 
the electrode, the absorbed layer, and the solu- 
tion.) A new theory is presented enabling deriva- 


tion of I = K.,/K;(N/e) @e-t/RC t-% + ‘ where: 


IT, current; K, and A,;, reaction and larger forma- 
tion constants; NV, number of atoms or free radi- 
cals at the electrode surface, as defined in (1); 
a, order of reaction; ¢, time; V, effective voltage; 
R, resistance; C, capacity. This reduces to Ohm’s 
law when t —> O. 


1J. G. BARREDO, J. Chem. Phys., 19, 1065 (1951); Phys. 
Rev., 83, 243 (1951). 
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AN ELECTROCHEMICAL METHOD 
FOR OXYGEN DETERMINATION 


M. G. Jacobson 


NUMBER of attempts were made during the 

last two decades by various authors to de- 
velop an oxygen detector based on a primary gal- 
vanic oxygen electrode as well as on a depolariza- 
tion electrode. Recent claims of absolute meth- 
ods using such electrodes are discussed and the 
advantages of the depolarization type versus pri- 
mary type oxygen electrodes set forth. The basic 
features of the Mine Safety Appliances Company 
Oxygen Indicators using such electrodes are de- 
scribed and photographs of mechanical and elec- 
trical details shown. The performance of the in- 
struments with respect to required operations, 
maintenance, sensitivity, accuracy, and influence 
of contaminants are described. 


er ae 


WET TYPE OF PHOTOVOLTAIC CELLS: 
CLASSIFICATION; MECHANISM ON THE 
UNCOATED ELECTRODE TYPE 


A. B. Garrett, Wallace Copeland, Paul Clark, 
Otis Black, and John Bocher 


HE wet type of photovoltaic cell may be clas- 

sified as (1) metal electrodes in solution of 
electrolytes; (2) metal electrodes in fluorescent 
solutions; (3) metal electrodes in organic non- 
fluorescent solutions; (4) metal/metal compound 
electrodes in solutions of electrolytes. Type (1) 
has been studied with reference to (a) their spec- 
tralsensitivity and (b) the effect of dissolved 
gases. From these data the mechanism of the re- 
action in this type of cell is proposed. 
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THE NATURE OF PASSIVITY FILMS 
FORMED ON IRON BY SOLUTIONS 
OF SODIUM PHOSPHATE 
M. J. Pryor, F. Brown, and M. Cohen 


HE weights of ferric phosphate present in 
films formed by the passivation of iron in 0.1 
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solutions of disodium and trisodium phosphate 
were determined using a radioactive tracer and 
the thickness of oxide was estimated by an elec- 
trochemical method. The weights of phosphate 
were found to decrease with a rise in pH value of 
the solution. Surface pretreatments involving the 
removal of the original air formed oxide film by 
dipping in acid resulted in higher phosphate con- 
tents than surface pretreatments involving abra- 
sion, either with or without subsequent pro- 
longed exposure to dry air. 
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FACTORS AFFECTING THE POTENTIAL 
OF THE SILVER-SILVER CHLORIDE 
ELECTRODE 


D.N. Staicopoulos, H. J. Dietrick, and Frank Hovorka 


NDER certain conditions of preparation, sil- 

ver-silver chloride electrodes have been 
found to differ by as much as 0.3 volts. The mag- 
nitude of these differences depends on the thick- 
ness of the electrodeposited silver, the extent of 
chloridization, as well as the nature of the sub- 
strate electrode. 


a 


SOME PROPERTIES OF STANNOUS 
SULFATE SOLUTIONS AND THEIR 
ROLE IN ELECTRODEPOSITION 
OF TIN 


C. A. Discher 


ENSITY, refractive index, surface tension, vis- 

cosity, freezing point depression, conductivi- 
ty, transference number, electrode potential to 
pure tin and hydrogen, respectively, have been 
measured for various aqueous stannous sulfate 
solutions. The relationship between concentra- 
tion and the magnitude of these properties, and 
various derived properties, are discussed. When 
possible, inferences are drawn with respect to 
structural species in solution. 
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ELECTRODEPOSITION BEHAVIOR OF 
CADMIUM AND THALLIUM AT 
A MERCURY CATHODE 


L. B. Rogers and Charles Merritt, Jr. 


Meena electrodeposition behavior of macro 
amounts of cadmium and thallium into mer- 
cury under conditions closely approaching equi- 
librium demonstrated the reliability of data ob- 
tained with a potentiostat. The study also dem- 
onstrated that the presence of moderate amounts 
of copper or bismuth in the mercury did not af- 
fect the deposition behavior of cadmium. Several 
points of practical importance are discussed in- 
cluding the effect of the presence of oxygen and 
the result of changing the ratio of the volume of 
the phases. 
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FACTORS AFFECTING THE DIRECT 
CURRENT RESISTANCE OF 
ELECTROLYTES 


D. MacGillavry 


HE direct current resistance of electrolytic 

cells may depend on factors which would not 
affect the alternating current resistance. As a 
matter of fact, the passage of direct current is 
accompanied by changes of local concentrations 
as a consequence of transference. Hence, the di- 
rect current resistance becomes dependent on 
time. The transference of ions again is dependent 
on the processes taking place at the electrodes. 
The implications will be discussed. 
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ION EXCHANGE MEMBRANES IN 
ELECTROLYTIC PROCESSES 


George W. Bodamer, Alvin G. Winger, 
and Robert Kunin 





YNTHETIC ion exchange resin membranes 

having high conductivity, flexibility, and du- 
rability have recently been prepared in two forms 
—one selectively permeable to cations, the other 
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to anions. Electrolytic processes, in which catho- 
lyte and anolyte are separated by such a mem- 
brane, facilitate purifications and separations not 
otherwise easily performed. Here, conductance is 
maintained by the migration of primarily only 
one ion species through the membrane. Studies 
of electrochemical properties and a number of 
industrially important applications have been 
made. 


0 


MEMBRANE POTENTIAL OF ION- 
EXCHANGE RESINS 


Sakae Tajima and Yujiro Kosaka 


N ORDER to clarify the mechanism of ion- 

exchange reactions of weak-base and weak- 
acid ion-exchange resins, the membrane poten- 
tials of aniline and g-phenoxy acetic acid resins 
were measured and it was found that in the neu- 
tral region, they are perfectly anion- or cation- 
permeable, respectively. From the comparison 
with the membrane potentials of phenol, urea, 
thiourea, and glyptal resins and from dying tests, 
it was ascertained that the phenomena are due 
to —NH, and —COOH groups. Further, the re- 
lation between membrane potential and ion-ex- 
change equilibrium were shown with o-phenoxy 
acetic acid resins. 


ABSTRACT 
NUMBER 118 


CONDUCTIVITY AND TRANSFERENCE 
IN MOLTEN SALT SYSTEMS ; 


F. E. W. Wetmore 


DISCUSSION of conductivity and transfer- 

ence numbers found for molten salt systems. 
Particular attention will be paid to the effects of 
composition and temperature variation on the 
conductivity of binary melts, and to the theoreti- 
cal and experimental treatment of mobility and 
transference in both unary and binary melts. 
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ELECTRICAL CONDUCTANCE AND 
VISCOSITY IN HIGHLY CONCEN- 
TRATED SALT SOLUTIONS 


Ralph P. Seward 


7 ols paper reports experiments on solutions 

consisting of a salt and a nonelectrolyte, the 
salt concentration being carried to 100 per cent, 
thus covering a region which has been little ex- 
plored. Using a salt of low melting point and 
moderately elevated temperatures, it is possible 
to measure conductance and viscosity over the 
complete composition range at a constant tem- 
perature. The systems studied are tetrabutyl- 
ammonium picrate—n-butyl alcohol at 91°C, tet- 
rabutylammonium picrate—nitrobenzene at 91° 
C, and hydrazine nitrate—water at 75°C. The re- 
lation of conductance to ion association and vis- 
cosity in these solutions is discussed. 
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THE ACID DISSOCIATION OF THE 
AQUO SCANDIUM IONS 


Martin Kilpatrick and Lewis Pokras 


STUDY of the hydrogen ion concentrations of 
scandium perchlorate solutions to which so- 
dium hydroxide has been added reveals that the 
data cannot be explained by assuming a single 
acid dissociation step. The data can be inter- 
preted in terms of a single acid dissociation fol- 
lowed by dimerization of the base conjugate to 
the hexaquo ion. In the solvent salt sodium per- 
chlorate at a concentration of one molar, K for 
the first step is equal to 1.17 x 10°, with the K 
for the dimerization equal to 7.38 x 10°. 
The literature indicates that this may be a gen- 
eral phenomenon and that there are no simple 
high valence cations even in aqueous solution. 
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THE ACID STRENGTHS OF THE 
PHENYLACETIC ACIDS* 


Mary L. Kilpatrick and E. A. Fackenthal 


HE ratio of dissociation constants, A cupstitutea acid 

/K acetic acia) WAS Getermined in methanol and 
ethanol for mono-, di-, and triphenylacetic acid 
by the electrometric and colorimetric methods. 
In water, the insolubility of triphenylacetic made 
another procedure necessary with that acid, and 
the solubility method of LOGwenherz was em- 
ployed. The ratio increases in all three solvents 
in going from phenyl- to diphenylacetic, but de- 
creases in going from di- to triphenylacetic acid. 
Various explanations of these results will be dis- 
cussed. 





* Contribution from the University of Pennsylvania and 
Illinois Institute of Technology. 
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CONDUCTIVITIES AND DENSITIES OF 
THE SYSTEM AMMONIUM CHLORIDE- 
ZINC CHLORIDE-METHANOL 
FROM —50° TO 20°C* 


L. R. Dawson, P. G. Sears, G. P. Dinga, and 
H. K. Zimmerman, Jr. 


ONDUCTIVITIES and densities have been de- 

termined for the concentrated electrolyte 
system, zinc chloride — ammonium chloride — 
methanol, over the temperature range from — 50° 
to 20°C. From these data, it is possible to show 
that very extensive complex formation occurs in 
this system as a result of the presence of the zinc 
chloride. Certain features of the data are repre- 
sented by empirical relations, but a complete de- 
scription requires additional information which 
is not presently available. 





* Based on research performed under contract No. W36- 
039-sc-38184 for the U. S. Army Signal Corps. 
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ION ASSOCIATION IN 2-1 SALTS 
IN METHANOL 


F. Muriel Sacks and Raymond M. Fuoss 


ONDUCTANCE data for 2-1 salts in methanol 
give curves which approximate linearity at 
low concentrations; despite the fact that the 
slopes are often greater than the Onsager value, 
some authors have (erroneously) extrapolated 
with these slopes to find limiting equivalent con- 
ductances. It can be shown that this apparent 
linearity is due to an inflection region produced 
by ion association of the type 
A+++ Bl 2 AB* (k,) 
followed by 
AB* + B’ = AB, (k,). 
A convergent cycle of successive approximations 
can be derived which permits evaluation of k,, k, 
and the limiting conductance. It can also be 
shown that the association 
A+++ 2B’ = AB, 


alone does not suffice to describe the observed 
conductances. 
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ELECTRICALLY CONDUCTING FILMS 
OF HYDROLYZED TIN CHLORIDE 


Robert R. Ralston and Duncan C. Blanchard 


HE methods of preparing hydrolyzed tin chlo- 

ride coatings on glass are discussed with par- 
ticular emphasis on the conditions affecting and 
controlling the electrical resistance of the film. 
Although exhibiting high, negative temperature- 
coefficients of resistance, the films are not per- 
manently altered by temperatures up to 300°C. 
Extensive photoeffects were noted in high resist- 
ance films. 
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ABSTRACT 
NUMBER 125 








THE ELECTRICAL CONDUCTANCE OF 
SOLUTIONS OF COBALT (II) NITRATE 
HEXAHYDRATE IN ACETOPHENONE 
AT 25°C 


Kurt H. Stern and Charles C. Templeton 


HE conductance of cobalt (II) nitrate hexa- 

hydrate in acetophenone at 25°C 4has been 
measured from saturation (slightly avove 0.03 
molal) down to 0.0001 molal. Above 0.001 molal, 
the molal conductance is quite constant, and the 
salt appears to be largely (95 per cent or more) 
undissociated. 
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